‘mountains are leveled and oceans bound 


by the slender force of human bei ngs ” SAMUEL JOHNSON 


Why communications get better all the time 


YOUR VOICE girdles the globe in one-seventh of a second. 


It travels at 186,000 miles per second—the speed of light 
—thanks to the telephone and radio. And by television, so 
do the pictures of any event as it occurs. 


What has made this blinding speed possible? What has 
given us these “ringside seats”... to see, to hear, to share 
in the headline news of the day? 


The answer: Greater knowledge of electronic waves and 
better materials to harness them. For example, the vac- 
uum tube—heart of radio or television—depends upon the 
greatest possible absence of air or other gases—a high vac- 
uum. Most of the air is pumped out before the tube is sealed. 
Then a tiny bit of barium, called a “barium getter” is 
flashed inside of it by electricity. This captures the remain- 
ing air and gives a nearly perfect vacuum. 


Products of Divisions and Units include 


Unending research and engineering have also provided 
finer plastics for insulation, purer graphite and carbon for 
electronic devices...and a host of other basic materials 
that help shave the speed of communications to the tiniest 
splinter of a second. 


Producing these better materials and many others—for 
the use of science and industry and the benefit of man- 
kind—is the work of the people of UNION CARBIDE. 


FREE: You are invited to send for the illustrated booklet, “Products 
and Processes,” which describes the ways in which industry uses 
UCC’s Alloys, Carbons, Chemicals, Gases and Plastics. 


Unrton CarRBIDE 


AND CARBON CORPORATION 
WEE 


30 EAST 42ND STREET NEW YORK 17,2N.X, 


LINDE OXYGEN + PReEsT-O-LITE ACETYLENE +* PyYROFAX GAS * BAKELITE, KRENE, VINYON, AND VINYLITE PLASTICS 


KEMET GETTERS ¢ 


NATIONAL CARBONS ¢ EVEREADY FLASHLIGHTS AND BATTERIES * ACHESON ELECTRODES 


PRESTONE AND TREK ANTI-FREEZES * ELECTROMET ALLOYS AND METALS + HAYNES STELLITE ALLOYS * SYNTHETIC ORGANIC CHEMICALS 


This is but one of the many op- 
portunities open in the electrical 
field. There are many others—in 
sales, research and engineering at 
Westinghouse. Be 
your future by sen 
your free copy of “Finding 
Place in Industry”. 
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Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERY WHERE 
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Wherever there’s manufacturing, there 
are jobs for engineers. Westinghouse is 
one of the largest electrical manufac- 
turers in the world—its products are 
as diversified as industry itself! There’s 
-., ajob and a future for you here. For 


fs example, Westinghouse neéds: 
MANUFACTURING ENGINEERS... 
to show production people how to turn out the 
product after it has been designed. 


METHODS ENGINEERS... 
to improve efficiency in methods of production. 


PRODUCTION CONTROL ENGINEERS... 
to get the right materials at the right place at 
the right time. 


QUALITY CONTROL ENGINEERS... 
to supervise inspection of materials and work- 
manship at every step in the process of manu- 
facture, and help develop the highest standards. 


TEST ENGINEERS... 
to see that correct and uniform methods are 
applied in testing apparatus to assure compli- 
ance with the customer’s specifications. 

PLANT LAYOUT ENGINEERS... 
to plan installation of new manufacturing facili- 
ties or revamping of the old. 


Here’s a challenge for your future. The field is 
limited only by the initiative and resourcefulness 
of the engineer himself. G-10002 


To obtain copy of “Finding Your Place in Industry,” consult 
Placement Officer of your university, or mail this coupon to: 


The District Educational Coordinator 
Westinghouse Electric Corporation 

20 N. Wacker Drive, P.O. Box B, Zone 90 
Chicago 6, Illinois 
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New Developments ......... 


New Vacuum Tube for 
High Altitudes 


A new vacuum tube designed for use 
at altitudes up to 60,000 feet has been 
announced by Amperex Electronic Cor- 
poration. The development work was 
sponsored by the Air Material Com- 
mand of the U. §. Army Air forces. 
The tube is especially important in con- 
trol circuits of guided missiles. 


The base of the tube, of glass, is 
tapered and ground to fit the socket 
like a glass bottle stopper. This con- 
struction keeps the air around the socket 
terminals at atmospheric pressure, even 
when it is used at high altitudes — an 
operating condition which frequently re- 
sults in flash-over between the termi- 
nals. 


The tube socket is the exact counter- 
part of the tubes, insofar as the taper is 
concerned. The taper angle is chosen 
large enough to avoid trapping of air 
when the tube is plugged into the 
socket. The socket is made of Mycalex, 
a bonded glass-mica composition, which 
will not carbonize in the event of an 
electrical breakdown. Mycalex is also 
impervious to moisture, retains its di- 
mensions under extreme conditions of 
temperature, and can be molded to very 
close tolerances. 


The original tube designed for the 
U. S. Army Air forces is a high-vacu- 
um, half-wave rectifier rated at 14,000 
volts peak inverse. It can deliver an 
average plate current of 125 ma and a 
peak plate current of 750 ma. Although 
rated at only 14,000 volts peak, this 
tube and socket combination will han- 
dle voltages as high as 35,000 volts 
peak. 

This new design is applicable to all 
types of high-voltage vacuum tubes 
which may be subjected to similar high- 
altitude conditions. When used in areas 
which are strongly radioactive, tubes of 
this type will not break down externally 
due to ionizing action. 

In addition it can be used in equip- 
ment which must be used in areas sub- 
ject to strong radioactivity. Normally, 
the ionizing action caused by such radio- 
activity would limit the permissible op- 
erating voltage to a relatively low value 
—something less than the flash-over po- 
tential. With this glass-seal construc- 
tion, however, the full rating of the tube 
may be safely used. 
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Chimes Without Bells 


A new method of producing the 
sound of church bells by the use of a 
two-ounce Alnico permanent magnet 
made by General Electric company, has 
been devised by Liberty Carillons, Inc., 
of New York. 

Designed to capture the inaudible vi- 
bration of the bell tones when they are 
created by the blow of a small metal 


Photo of high altitude vacuum 
tube showing socket arrange- 
ment 


clapper upon the belltone bar, the sin- 
tered Alnico No. 5 magnet helps pro- 
duce a greater electrical impulse for a 
given amplitude of vibrations and thus 
feeds a greater signal into the amplifier. 
These vibrations are then sent through 
an extra high fidelity amplifier system 
from which they are transmitted to 
super-powered belfry stentors and then 
exploded with the realism of a great 
bell being struck. 


The General Electric sub-assemk 
used, consists of an Alnico No. 5 pi 
manent magnet one-eighth of an in 
in diameter and five-eighths of an in 
long, magnetized by approximately — 
turns of copper wire. This magnet 
inserted in a nickel-plated brass tube ai 
the tube filled with a plastic compour 

This sub-assembly, located just bel« 
the point of the blow of the metal cl 
per, lifts the initially inaudible vib: 
tions from the tone bars and passes t 
electrical impulses along to the amp 
fiers. From 12 to 60 of these sub-asse 
blies are used, depending on the size 
the instrument. 


Ultra-High Speed Camera 


A camera with a speed of one-m 
lionth of a second, which produces 
finished photographic projection with 
thirty seconds after the picture has be 
taken, has been developed by Genel 
Electric’s General Engineering ai 
Consulting laboratory at Schenectac 
NGeNG | 

The camera, being two feet in leng 
and one foot in height and depth, 
not portable and is not intended { 
use by the camera fan. Fully automa 
with the press of a button, it is part 
equipment developed for the rapid te 
ing, by means of electric power surg 
of apparatus used in the generation a 
transmission of electric power. Su 
tests are made to determine insulati 
characteristics of new designs, and— 
make sure that equipment under pi 
duction meets performance specific 
tions. 

Used in combination with a cathoc 
ray oscilloscope, the camera photograp 
the visual indication which appears | 
the screen when a surge of high volta 
electric power is applied to the equi 
ment under test. Since the total durati 
of the recorded voltage wave may be 
short as one-millionth of a second, t 
camera speed must be equally fast. 

As soon as the photograph is take 
the operator pushes a button, there 
setting into action the automatic dev 
oping equipment built into the came 
The development cycle is finished in - 
seconds, and the film is moved into a 
other compartment in which a proje 
tor reproduces the negative, enlarg 
about ten times, upon a ground gle 
screen at one side of the camera. TI 
picture gives the operator an accura 
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cord of the performance of the equip- 
*nt during the application of the 
rge. 

It is pointed out that the time saved 
the high speed camera is significant 
cause of the large investment involved 
the equipment being tested, the oscil- 
raph, and the associated test set—a 
herator which\ produces surges up to 
)00,000 volts. With this new equip- 
‘nt, testing of electrical apparatus will 
speeded up as much as ten times. 


1otographic Film Shows 
tomic Fission 


The Eastman Kodak ‘company an- 
unces that special photographic plates 
ide in its laboratories are being used 
scientists to picture actual atomic fis- 
in and to study action of highly charg- 
nuclear particles. 

‘These plates, recognized as valuable 
ww tools for research in nuclear phys- 
, are known as “nuclear track”’ plates 
om their special use in recording the 
ths of the particles. 

‘The characteristics of the new plates 
2 markedly different from those of or- 
ary photographic materials. The 
ates are super-sensitive to the electri- 
\ charges carried by atomic particles. 


At the same time they are relatively 
insensitive to light—which affects ordi- 
nary film—and to X-rays. The silver 
grains in the emulsions of the nuclear 
track plates are unusually close-packed. 
It is these silver grains, suspended in 
the gelatin emulsion, that are particu- 
larly sensitive to the charged particles. 


When a highly charged particle speeds 
into the emulsion, a dotted line of af- 
fected silver grains is produced. These 
grains, when the plate is developed, 
make an identifiable track. From the 
length and curvature of the track and 
the grain spacing along it, information 
is obtained of the particles’ speed, ener- 
gy, and other characteristics. Thus it 
can be identified as a proton, alpha par- 
ticle, or heavily charged nucleus. 

Actual fission was recorded when one 
of the plates, first bathed in uranium 
nitrate, was exposed to slow neutrons 
from a radium-beryllium source. A neu- 
tron, striking a uranium atom in the 
emulsion, brought about the fission 
which was recorded on the plate as the 
track of two new atoms. 

The new plates are designed to re- 
cord tracks of individual nuclear par- 
ticles, rather than to record density due 
to overall exposure to radioactivity. For 
this reason the especially fine grained 


emulsions not only give the characteris- 
tic track of a particle, but also make 
little record of the “background” radio- 
activity. Thus the track stands out clear- 
ly in the emulsion. 


Special advantages of the nuclear 
track plates are that they are continu- 
ously sensitive and can record perma- 
nently isolated acts of particles over a 
period of time. They also provide for 
recording of a great deal of scientific 
data with a simple, inexpensive appara- 
tus. 

Ii is believed that a photographic 
plate that could perform all the func- 
tions of a cloud chamber, in addition to 
having the higher stopping power and 
the permanent record of the photograph- 
ic emulsion, would make one of the 
most valuable aids to work of nuclear 
physicist. 


A wolf lounging in a New York ho- 
tel lobby perked up when an attractive 
young lady passed by. When his stand- 
ard come-on, “‘how-de-do,’ brought 
nothing more than a frigid glance, he 
sarcasmed, “Pardon me, I thought you 
were my mother.” 

“T couldn’t be,’ she iced. “I’m mar- 
ried.” 
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A “FOUL WEATHER” FRIEND 
_—s-* TO - CABLE USERS 


“ 


SAVE TIME WITH THESE 


HANDY /uFacw TAPE-RULES 


Bevery kind of weather but fair is manufactured in this 
Weatherometer which is used regularly in testing sections 
of Okonite Cable. For example, repeated cycles of water 
spray and ultra violet light are combined with freezing in a 
refrigerator. The result: a rapid succession of violently con-, 
trasting effects which tests the cable more drastically than 
could years of actual exposure. 


This is one of a series of continuing tests in which Okonite 
puts modern equipment and engineering personnel to work 
pre-testing and establishing the life expectancy of its electrical 
wires and cables. The Okonite Company, Passaic, N. J. 
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What Every Student Engineer , 
Should Know About Bearing Functions 


TRACTOR FRONT WHEEL in which both thrust 
and radial loads are carried on single row Timken 
Bearings. From whichever way the load may come, 
it will be handled with minimum friction and wear. 


APPLICATION of Timken Bearings on the worm 
shaft of a worm gear drive. The load on the worm 
shaft bearings, due to the operation of the worm, is 
primarily thrust. There is considerable radial load 
however, arising from the separating force of the 
gears and also possibly from overhung driving loads. 
This is another application for which the tapered 
roller bearing is ideal. 


J How To carry 
" COMBINATIONS OF 
RADIAL AND THRUST LOADS 


Practically every bearing application in equip- 
ment of all kinds involves the carrying of radial 
and thrust loads in varying degrees. These draw- 
ings show how Timken Tapered Roller Bearings 
effectively perform both functions. 


Because it is a roller bearing, the Timken 
Bearing can carry the heaviest loads. Because 
it is a tapered roller bearing it can carry both 
radial and thrust loads — separately or in any 


combination. 


From whichever direction loads may come, its 
tapered design enables the Timken Bearing to 
carry them all with full efficiency and safety. 
The cost and complication of a separate type 
of bearing for each kind of load are eliminated. 
Bearing housings and mountings are simplified 


— with savings in cost, weight and space. 


The more you learn about Timken Bearings 
now, the better prepared you will be to solve 
any bearing problems you may encounter in 
the future. 


TIMKEN 


TRADE-MARK REG. U. S. PAT. OFF. 


TAPERED ROLLER BEARINGS 


THE TIMKEN ROLLER BEARING COMPANY, CANTON 6, OHIO 
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OUR COVER 


And still the construction continues. This time it’s the new me- 
chanical engineering laboratory on the corner of Green and 


Mathews streets.—Gene Robinson. 


FRONTISPIECE 


This startling edifice is the home of A. O. Smith’s engineering and 
research departments at Milwaukee. Built over fifteen years ago, 
its ultra-modern lines defy time. (Courtesy of A. O. Smith Co.) 
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‘Our natural resources, once thought 
be virtually inexhaustible, have be- 
me depleted to the extent that some 
‘our most common metals, metals for 
nich we may never find satisfactory 
bstitutes, will run out within the life- 
ne) of today’s college student. The 
nited States, great as was its pioneer 
‘ineral wealth, has had to import the 
Ik of its manganese, chromium, nickel, 
d tin supplies for years. Now, since 
e end of the recent war, we note with 
le concern that this war cost us large 
rcentages of our waning mineral 
palth, e.g., during the years of 1941- 
, one-fourth of our- present proved 
troleum reserves, 20% of our com- 
ercial copper reserves, and more than 
e-fourth of the nation’s lead and zinc 
ere consumed. A total of five billion 
as of American-mined minerals were 
rown into the war effort. 


Although a small fraction of the com- 
ercial iron reserve was consumed dur- 
the war years, we are now faced 
th having to mine ore of lesser qual- 
’; for experts are predicting that the 
esabi range, noted for its high-grade, 
-cost ore, may begin to play out in 
other ten years—others predict that 
e red hematite of those mammoth sur- 
ice mines of Duluth will be exhausted 
thin 17 years. However, we have 
ple iron ore in other localities, prob- 


This ‘Shell Oil company derrick 
is the tallest in the world 
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ably more than enough for our needs. 
The total proved reserves will last 
through the year 2050, with an addi- 
tional amount of lower-grade, but usa- 
ble, ore sufficient to last 400 years be- 
yond that date. Further, there are vast 
amounts of nearby Canadian ores which 
lie buried rather deep beneath the 
the ground, too deep for economical re- 
covery at the present time. 


Native copper supplies have been in- 
adequate for several years, necessitating 


Two breaking the 


“tong men” 
drill-stem joint to add another 
section on the stem 


importation of one-half of the required 
ore. The Anaconda mines, mainstay of 
the home copper mining industry, are 
nearing the outer limits of their copper- 
producing veins; and no large discoy- 
eries are expected by the geologists. At 
the present rate of consumption of a 
million tons annually, our resources may 
last 33 years, or until about 1980. Since 
the U. S. has the greatest production 
and reserves of copper, lead, and zinc, 
it appears that our foreign sources may 
not be able to support American indus- 
try for any extended period of time. 
Lead and zinc mines have been work- 
ed quite completely—our remaining na- 
tive supply being enough to last only 
about 1l1-and 18 years, respectively. As 
it is, the mines are down to producing 
about one-half of the quantity of ore 


In this article will be found 
some rather startling revelations 
on the limitations of our suppos- 
edly unlimited natural resources. 
Easily read in a short time, the 


article points out several interest- 
ing facts with which every engi- 
neer, present and future, should 


bestir himself to become  ac- 


quainted. 


that was produced twenty years ago. 
The most noticeable effect of the lead 
scarcity will be in the scarcity of good 
paint, lower quality gasoline, and in the 
higher prices of household goods. 


Many metals have been largely im- 
ported for many years. U. S. mines furn- 
ish only slightly more than one-half of 
our aluminum, cadmium, mercury, and 
potash, and somewhat less than half of 
our antimony, manganese, asbestos, mica, 
platinum, and tungsten needs. For years 
we have imported nearly all of our tin, 
nickel, chromium, graphite, industrial 
diamonds, and quartz. In less than 20 
years, our native supplies of nearly 20 
essential minerals will be exhausted. 

Since sulfur is one of the most abund- 
ant of our adequate non-metallic ‘re- 
sources, agriculture will not want for 
sulfate fertilizers. The agricultural 
wealth is probably the only resource of 
a nation capable of being increased. 
With sulfate and phosphate fertilizers 
available, a vast supply of potash ayail- 
able in New Mexico, nitrates being 
made synthetically, and with improved 
erosion control methods and _ greater 
knowledge concerning optimum care of 
soil through crop rotation and fertilizer 
application, the overall fertility of the 
nation’s food-producing medium is slow- 
ly increasing. 

In the days of the early pioneer set- 
tlers, 800 million acres of this country’s 
1,903 million acres were covered by for- 
ests, containing 4,760 billion board feet 
of lumber. Today, 630 million acres of 
woodlands remain, 460 million acres be- 
ing of a commercial nature. At present 
there is an annual cut of 48 billion board 
feet, this amount exceeding the annual 
growth by 16 billion. Most of this de- 
pletion is in the Northwest forests of 
softwoods. In the Northeast, the growth 
equals the small annual cut. With effi- 
cient management, this country could 
have lumber sufficient to meet its needs. 

‘The future of our natural fuel supply 
is somewhat brighter. While our 20 bil- 
lion barrels of petroleum may not last 
much beyond 1975, we will not want 
for gasolines and oils since we have am- 
ple coal, from which they can be made 
synthetically. Last December, the U.S. 
Bureau of Mines predicted an average 
daily consumption of 5,500,000. barrels 
of petroleum products. In April, the 

(Continued on Page 22) 


Mining and Metallurey Opportunities 
Unlimited 


By Ralph Lending. E.E.°48 and Francis Green, E.E °48 


In the far northeastern part of our 
campus lies the department of mining 
and metallurgical engineering. The de- 
partment was originally created in 1867 
and consequently is one of the oldest 
departments in the University. It was 
discontinued in 1893 due to lack of in- 
terest among the student body, but was 
re-created in 1908 because of the neces- 
sity for having a scientific study of min- 
ing and men able to conduct this study. 
Although originally only mining was 
taught, in 1934 metallurgy became a 
part of the department, and eventually 
the major part of it. 

Perhaps because you tinkered with old 


automobiles, you decided to become a 
mechanical engineer; or perhaps you 
built radios and decided to become an 
electrical engineer, but there is no such 
attraction to the field of metallurgy. 
You see a cake pan or perhaps a car 
gear and accept them. The composition 
of the material, its hardness, and other 
properties are extremely important. to 
our present day civilization and our 
progress, and yet we have too few men 
entering this very important field. 


The present head of the department, 
Professor H. L. Walker, has been very 
active in this field and has a nationwide 
reputation. At the moment he is the 
active head of the Illinois State Depart- 
ment of Mines. 

During the war many firms had con- 
tracts with the government for armor 
piercing projectiles. The specifications 


In this day and age of high- 
powered electronics and atomic 
bombs the average student regards 
the subjects of mining and metal- 
lurgy with something only slightly 
more than disinterest. For those 
students, and also students who 
are as yet undecided on the type 
of work they want, this article is 
strongly recommended. It deals 
with several of the more salient 
features in the two fields of work 
and clearly points out that the ro- 
mance of research and develop- 
ment is by no means restricted 
to nuclear fission. 


required that so many inches of st 
of a certain grade be pierced by th 
projectiles. Several of the firms had « 
ficulty in filling the specifications 

quired by the government. In order 
obtain the required quality of prod 
tion, Professor Walker was called in 
a consultant by these firms; and w 
his aid and advice they were able 
pass the war department specificati 
for armor piercing projectiles that tl 
were manufacturing. The job of — 
metallurgist during the war was 

tremely important in enabling our g 
ernment to outproduce and outfight 
enemy. Professor Walker went to G 
many in 1945 to evaluate the Gern 
metallurgical research and developme 
for our government. He reported tl 
the visit was most disappointing in tl 
the Germans had produced noth 
which could be of value to Americ 
industry, and as a whole they seen 
to be far behind us in their metallurgi 
work. 


Research on Quenching Agent 


The metallurgical department is n 
working on a study of quenching age 
for steels. When metals are heated 
a high temperature and then cooled 
ruptly, their outer surface is harden 
The department is now studying the « 
ferences among oils, and the effects 
the different oils on the hardenabil 
of steel. The study of why brine co 
faster than water, and other similar 
fects observed in the quenchant t 
could be of great importance to the fi 
of metallurgy as well as to the ent 
field of engineering. The departm 
hopes that from their work they v 
gain a better understanding of quen 
ants and that they will be able to 3 
them more effectively. 


Among the projects of the departm« 
is the determination of the Austen 
grain size of steel, as it fixes the physi 
tire steel industry and thus the ent 
Austenite grains are formed when | 


(Continued on Page 34) 


Left: Flotation separator used to segregate ore by agitation. Right: Wilfley 


shaker table used for gravitational separation of ores 
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THE DETATRON Reusows and Preuiows 
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Although the betatron and its 
‘inventor, Professor Donald Kerst 
of the University of Illinois, have 
been given much space in these 
‘pages, the Technograph presents 
| this article on the new 300,000,000 
\volt betatron which will be housed 
‘in the recently completed betatron 
laboratory on the south campus. 
‘Along with a description of the 


new machine, the article also in- 
cludes a resume of what has been 
accomplished to date as well as a 


| discussion on future prospects. 


Professor Donald W. Kerst of the 
miversity of Illinois built and put the 
orld’s first betatron into operation at 
e University July 15, 1940. Since 
at time rapid progress in design and 
velopment and extensive application 
been made of the machine that ac- 
lerates electrons by use of a magnetic 
Id. 
In making the betatron, Professor 
rst succeeded where scientists of both 
imerica and Europe had failed. He 
Maceived his successful idea when only 
years old. A commercial laboratory 
tned it down. 
|| The University of Illinois gave its 
jung physicist encouragement and sup- 
frt. He spent one year designing the 
istrument; and a second year building 
A It worked at the first application 
power. 
From the beginning, Dr. Kerst fore- 
‘ww three uses for the betatron: 
| 1—For industry, a powerful source of 
irays of 20- to 30-million volts energy. 
||2—For medicine, a source of x-rays or 
a beam of free electrons at 20- to 35- 
dlion volts energy to be used against 
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From A. R. Wildhagen 


3—For science, a powerful source of 
x-rays or of free electrons, with precision 
control, and with energies going well be- 
yond the 250-million volts range neces- 
sary to produce cosmic ray phenomena. 

The industrial promise of the betatron 
was brought to success during the war, 
in the secret development by scientists of 
the University and engineers of the Al- 
lis-Chalmers Manufacturing company of 
a 20-million volt industrial betatron used 
for x-ray purposes in arsenals. 

The medical application, held up by 
war work, came closer to realization in 
July, 1946, when University of Illinois 
scientists brought a beam of free elec- 
trons out of the University’s 22-million 
volt betatron. This promises spectacular 
value for cancer treatment but the forces 
involved are so powerful and _little- 
known that three to five years of careful 
laboratory study must precede any clin- 
ical use of this device on patients. 

The scientific application is the great- 
est of all, giving opportunity to study 
the inside of the atom, the behavior of 
electrons, artificial radioactivity, and the 
mysteries of the cosmic ray. 

New Betatron Laboratory 

The University of Illinois is now 
building a betatron of 300-million volts 
energy which will open entirely new 


doors to science by producing cosmic 
rays in the laboratory. The new betatron 
will be 23 feet long, 13 feet high, and 
644 feet thick. The hollow “donut” 
vacuum tube in which electrons will be 
accelerated to the speed of light will be 
9 feet in diameter. The instrument will 
weigh more than 400 tons. 


A new research laboratory in which it 
and the University’s other smaller beta- 
trons are housed has been built on south 
campus. A_ special appropriation of 
$1,500,000 was provided for the build- 
ing, the new instrument, and associated 
equipment. 

Professor Kerst is heading work on 
the new 300-million volt machine. His 
first betatron had an output of 244-mil- 
lion volts. A second betatron, having an 
output of 20-million volts, was complet- 
ed in 1941. Now increased to 22-mil- 
lion volts, it is the prototype of commer- 
cial betatrons being built for industrial 
x-ray use. 

A 70-million volt betatron is under 
construction as “pilot model” to try out 
new ideas for the big machine. The 
University also was the scene of war- 
time development of a 4-million volt, 
portable “baby betatron.”’ 

All of these instruments are housed in 

(Continued on Page 28) 


Development 


of the Betatron 

Nears Meveloped: vio) ps5 ook so 1940 1944 1947 
LATE EL eC | eae eee ee 2Y,-million 22-million © 300-million 
SHeS Seas a Ae eee ee 19 inches 5 feet 23- tect 

je Reig ois ea tah Oe oe 10 inches 3 feet LS; feet 

Pe ueknlessy Geers 5 Le, Ta 8 inches 2 feet 614 feet 
|, OBE ATO ESR Uae eee tee eee 200 pounds + tons 400 tons 
Diameter of vacuum tube.......... Pe SSE 8 inches 19 inches 9 feet 
Ble IS AEE ACCR ee a 60: miles 250 miles 700 miles 
Power consumption 5 kw 30 kw 150 kw 
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From GIBB ALLEN, Publicity Director 


A $5,000,000 postwar industrial plant 


is in full swing these days at Kankakee, 


Ill., turning out approximately 1,500 
water heaters daily and giving employ- 
ment to more than 1,500 persons. Less 
than two years ago the site of this new 
industry was a cornfield a mile south 
of the city on Highway 49. 

The heaters are one of the postwar 
products of the A. O. Smith Corp., of 
Milwaukee, Wis. They are distinguish- 
ed from other water heaters by an inner 
lining of tough glass which is fused to 
steel. A container is thus formed which 
is practically impervious to the corro- 
sive effect of hot water and in which 
the water cannot be contaminated by 
rust or any other impurity. 

The company is nearly 75 years old. 
It has branch plants in Houston, Texas, 
and Los Angeles, Calif., and it has dis- 
trict administrators in New York, Chi- 
cago, Atlanta, Houston, Los Angeles 
and Seattle. It also has an International 
division which supervises foreign sales. 

A. O. Smith’s primary functions are 
the fabricating and welding of steel 
products. The latter include pressed 
steel automobile frames, of which the 
company was the pioneer manufacturer; 
large diameter welded steel pipe for the 
transmission of petroleum products and 
natural gas; pressure vessels for the oil 
refining, chemical and paper industries; 
domestic coal stokers; glass-lined bever- 
age storage tanks; and welding elec- 


trodes and equipment. The company did 
about $60,000,000 of business in 1946. 


Growth of an Idea 


The story of how the company got 
into the water heater business will be 
of particular interest to students of the 
University of Illinois. In the late 1920’s 
A. O. Smith was seeking a new way to 
protect steel pipe against corrosion. The 
search led into the field of ceramics 
and a method was evolved of literally 
fusing a very thin coating of true glass 
onto steel. It was not worked out, how- 
ever, until much consulting had been 
done with Dr. Andrew I. Andrews, 
head of the ceramics department at the 
College of Engineering, University of 
Illinois. Dr. Andrews’ assistance was of 
incalculable value and he is still active 
in the work which the company’s Ce- 
ramics Research department is doing. 
The ceramics department is now headed 
by Wayne A. Deringer, who graduated 
from Illinois in 1932. Other Illinois 
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men who are on his staff include A. C. 
Barzdukas °40; M. K. Blanchard 738 
(Ph.D. in 1942); L. K. Breeze °40; 
O. E. Mulvane ’28; E. P. Murphy, jr. 
"44. 


After the glass-fused-to-steel method 
was perfected, the company began to 
seek other uses for it. One of the first 
successful applications was the  glass- 
lining of large steel tanks for storing 
beer. In the late 30’s the company’s 
research engineers turned their attention 
to domestic water heaters and by 1940 
the company was ready to enter the 
field on an extensive basis. The plans 
were interrupted by the war, although 
the government asked the company to 
manufacture a limited number through 
the war years. When V-J day came, 
however, plans were already well form- 
ulated for an intensive effort in the 
water heater field. 


A water heater has been described la- 
conically as one tin can inside another 
with insulation between the two. And 
that described with some accuracy the 
methods used by a good many small 
manufacturers of heaters. It is a far cry, 
however, from the research, engineering 
and quality control that has gone into 
the making of the heaters in the new 
Kankakee plant. 

A steel especially adapted to the glass- 
fusing process is used for the inner tank 
of the heater. It is rolled into a cylin- 


In this article the Technograph 
presents the second in a series de- 
signed to stimulate in the student 
an active thinking on the subject 
of ‘employment and work. Al- 
though last month’s article dealt 
quantitatively with the subject of 
job-seeking, this is the first to 
cover a_ specific company. The 
companies which have been se- 
lected for this series were picked 
with a view towards variety not 
only in location throughout the 
state, but also in type of work 
offered. 


der and automatically flash welded. T 
cylinder, and the stamped out top a 
bottom heads and flues, are sprayed 
slushed with finely ground glass mix 
in water and clay. The parts go into 
furnace especially designed for the j 
These furnaces are the result of t 
combined work of mechanical, cerami 
electrical and metallurgical enginee 
The furnaces combine such features 
roller hearth, radiant heating and — 
mosphere control and, through an int 
cate electrical control system, are v 
tually automatic in operation. 


After going through the furnace, t 
inner cylinder and parts move to an ¢ 
tomatic welding operation where t 
and bottom heads and flues are weld 


Kankakee Plant of A. O. Smith Company 
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ito position. The resulting assembly is 
sen tested under 300 pounds air pres- 
re and is then ready for final assem- 


Meanwhile the other parts of the 
ater, outer shell, skirts, tops, etc., have 
ne through a bonderising operation 
d spray painting, and move to the as- 
mbly line on overhead conveyors. Final 
embly consists of six lines which give 
exibility in assembling various types 
ad sizes of heaters at the same time. 
‘I unloading of raw materials and 
vading of finished heaters is done in- 
ide ‘the plant. 


Plant Located for Efficiency 
Why did 


| 


So much for the process. 
. O. Smith pick Kankakee? The com- 
iny approached that problem from an 
gineering standpoint. Every move was 


‘rected toward the most efficient plant 


its kind in the world. When the 
ant was thrown open for inspection 
irly in 1947, the event was covered by 
ife magazine. In its issue of last Feb. 
_ Life described the plant as “the most 
‘ficient factory of its kind in the 
‘orld. 
But the manufacture and sale of 
ater ‘heaters entail more than an effi- 
ent plant and process. The flow of raw 
iaterials to the plant must be constant 
ad as economical as possible. Shipment 
f finished heaters must be flexible and 
ist. So the company sought a location 
hich would be as close as feasible to 
e principle raw material, steel. Kanka- 
kee satisfied that requirement. Rail 
cilities were important. Kankakee is 
srved by both the Illinois Central and 
1e Big Four. Good highways would 
1ean_ the opportunity of using trucks. 
.ankakee is on Highways 45, 49 and 
4. The State of Illinois has Ser looed 
lans for a superhighway which will 
un within 800 yards of the plant. 
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Efficient operation would depend also 
on a labor market of sufficient size and 
stability. This tended to rule out large 
cities where the demand for labor was 
high. Kankakee, however, is in the cen- 
ter of a large farming community. It is 
at least 50 miles from a city of any 
size. The area is stable and well equip- 
ped with good roads, so that the plant 
would be able to draw on a wide area 
for employes. The problem of so-called 
“transient” labor would be reduced to a 
minimum in such an area. 


Stable Area Promotes Opportunity 


In considering the stability of Kanka- 
kee, A. O. Smith engineers took a long 
look at the character of the city itself. 
What did they find? Here was a com- 
munity of 22,000 people, the great ma- 
jority of whom owned their own homes. 
The engineers noted the neatness of the 
homes and the way yards and shrubbery 
were tended. They found a very low 
crime rate. They counted the number of 
churches and took a look at the Kanka- 
kee country club. They visited other 
manufacturing plants in the city—Flor- 
ence Stove Co., Bear Brand Hosiery, 
Bradley Manufacturing Co., and others. 
They found an alert Chamber of Com- 
merce whose members were actively pro- 
moting the welfare of Kankakee. The 
city has a daily newspaper and its own 
radio station. Here was a community 
that was alert. ‘The judgment of the en- 
gineers was vindicated recently by fig- 
ures showing that there is more home 
building per capita in Kankakee right 
now than in any other city in Illinois. 

To the young engineer this new plant 
offers many interesting opportunities 
and challenges. It is a new staff of 
young men that has put together the 
present organization and that is engaged 
now if} perfecting all its details. It of- 
fers opportunities to the chemical engi- 
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' Left: Heat treating furnace used for sealing glass liners to the metal case. Right: 
View of the overhead conveyor system for moving parts through the plant 


neer and to the engineer in the fields of 
electricity, mechanics, metallurgy and 
welding. Its present engineering staff 
number about 30 people. There are also 
opportunities for the engineer in the va- 
rious manufacturing departments them- 
selves, and in the elaborate quality con- 
trol organization that has been set up. 
Incidentally, quality control at the plant 
is under the direction of another Uni- 
versity of Illinois engineering graduate, 
Waldo W. Higgins ’30. The manager 
of the plant is Harold F. Detrick. 


Of further interest, perhaps, is the 
fact that back of this plant is an organ- 
ization with a profound conviction that 
the principles of engineering provide the 
most intelligent approach to the solution 
of any problem, mechanical or human. 
Indeed, it was once said of A. O. Smith 
that its principle “product” was engi- 
neering. Automobile frames, steel pipe, 
pressure vessels, water heaters, these 
were simply by-products. It was not by 
chance that A. O. Smith, when it built 

a “home” for its engineering staff in 
eens spent more than $2,000,000 
on a glass and steel seven-story structure 
that has no counterpart anywhere. It 
was built more than 15 years ago, but 
the startling beauty of its clean straight 
lines still evokes expressions of awe and 
admiration from visitors. 


Upper-classmen may not be distin- 
guishable from each other, that is, sopho- 
mores, juniors, and seniors all fill the 
same mold—but you can always tell a 
freshman. (Although you can’t tell him 
much). 

* 

Mother (After delivering a long talk 
on waywardness to her daughter) : 
“Now tell me, Mary, where do bad 
little girls go?” 

Mary (Winsomely): “Everywhere.” 
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Left: Tension beam under stress showing electrical strain indicating patches in po- 
sition. Right: Torque box showing hydraulic pump and jack used to apply stress 


New Laboratories for the... 


Aeronautical Engineerme Departmen 


The aeronautical engineering depart- 
ment has, figuratively speaking, found its 
“sugar daddy.” With the surplus air- 
craft equipment offered at bargain base- 
ment prices by the War Assets Adminis- 
tration, the department, under the direc- 
tion of Professor Stillwell, has set out 
on a large program of improvements. 

In the structures laboratory with 
Professor F. R. Steinbacher in charge, 
the most striking addition is a large piece 
of equipment which resembles a struc- 
tural steel guillotine. It is a drop-test 
rig for the dynamic testing of landing 
gears. It consists of a large frame on 
which the landing gears with attached 
weights may be raised for a drop of 
about five feet. To accurately determine 
the position of the landing gear at any 
instant of time during the drop, a mo- 
tion picture is taken of its fall. This 
camera, which is now being constructed 
in the laboratory, consists essentially of 
a rotating drum around which is _at- 
tached the film. A timed shutter per- 
mits light to enter the camera and there- 
by expose the film at predetermined time 
intervals. Small lights attached to the 
landing gear provide the necessary light 
source to expose the film. ‘The exposed 
film then provides a space-time record of 
the drop test from which velocities and 
accelerations which occurred during the 
drop may be determined graphically. A 
dark room has been constructed in the 
structures laboratory to process the film. 

Although the drop test rig and most 
of the camera parts have been construct- 
ed in the laboratory from new materials, 
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By Don Johnson, E.E. °49 


the landing gear, the quick release mech- 
anism on the drop test rig, and the device 
for hoisting the gear and its attached 
weights were all obtained from surplus 
property. 

In the structures laboratory there are 
several test beams designed to provide 
laboratory demonstration of lecture 
courses. One example of these test units 
is a cantilever aluminum tension-field 
beam. The load is applied to the free 
end of the beam by means of a hydraulic 
cylinder. Strains at various points on 
the beam are determined by means of 
electric strain gages. From these strains 
the stresses in the beam may be calcu- 
lated. 

Another example of these sample test 
structures is represented by a torque box 
constructed of various thicknesses of 
aluminum alloy sheet. ‘The box is rect- 
angular in cross section and each one of 
the four sides has a different thickness 
of aluminum sheet. A hydraulic cylinder 


Housed in the old railroad shops 
just north of the Mining and Me- 
tallurgy building is the new Aero- 
nautical Engineering Laboratory 
which is the topic of this article. 
Besides discussing several (ypes of 
experiments handled in this lab- 
oratory, the article also deals with 
the prospective modifications for 
the aircraft engines laboratory 
which is located at the University 
airport. 


applies a torsional load to the box at 
strains in the box are obtained throug 
the use of electric strain gages. La 
semester, in an experiment conducted | 
members of one of the classes, it w 
found that the torque box with cro 
sectional dimensions of 8 7/16” by 11 
was thirty times as strong in torsion 
a 12” structural steel I-beam, ev 
though the weight of the torque box 
only a fraction of that of the I-bear 
The students could hardly believe th 
the torque box was not filled with ste 
reinforcing. 


Electronic Test Apparatus 


Electronic equipment for the measut 
ment of vibration in aircraft structur 
has recently been purchased by the aer 
nautical department. “This equipme 
provides for picking up vibrations | 
means of a piezoelectric crystal picku 
The excitation is amplified and final 
recorded on  cathode-ray  oscillosco 
where it can either be photographed wi 
a high speed motion picture camera | 
read directly from the oscilloscope scree 

This same apparatus, with only min 
modifications, may be adapted for t! 
purpose of determining pressures in 1 
ternal combustion engine cylinders or t 
combustion chambers of various jet e 
gines. Consequently, the equipment w 
be used for both the structures and por 
er plant laboratories. 

A new test designed to apply a lar 
number of concentrated loads along t 
span and across the chord of the stab 
izer is being prepared for student lab 
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|tory instruction, using the stabilizer 
id elevator assembly of a Japanese 
Hhter airplane. These loads are pro- 
iced by a lever system which is actuat- 
| by a hydraulic cylinder. Since the 
ids must be applied to an aluminum 
in covering the stabilizer, a tension 
itch which is glued to the skin has been 
iveloped. This tension patch consists 
a thick rubber plate glued to the skin 
| one side and to a steel plate on the 
Jner side. A bicycle spoke is attached 
i the steel plate on one end and to the 
lid applying lever system on the other 
d 


Aircraft Engines 


‘In the power plant laboratory, under 
e direction of Prof. R. W. McCloy, 
veral new facilities are being construct- 
} A torque type test stand for recipro- 
iting engines is being installed at the 
niversity Airport. This type of test 
‘ind is to be used for both performance 
isting of complete aircraft engines and 
lr research on individual components of 
ciprocating engines. 


In order to study the design and op- 
jational characteristics of jet engine 
mbustion chambers, a boot-strap unit 
| being constructed in the laboratory. It 
insists essentially of a General Electric 
'H-5 turbo supercharger which supplies 
e compressed air to support combustion 
' the combustion chamber. This unit 
fovides only sufficient power to run it- 
lf. A duct system from the super- 
carger leads into the combustion cham- 
‘r and the exhaust gases are then re- 
'rned to the turbine side of the turbo- 
lpercharger thus driving the turbine 
id thereby turning the centrifugal su- 
‘rcharger to provide the compressed air 
quired for combustion. “The unit is 
“signed so that various sizes and types 
/ combustion chambers may be installed 
nd tests may be run under controlled 
onditions. 


The New Airport Wind Tunnel 


|The largest laboratory development 
oject in the department at the present 
‘me is the planning of an airflow labo- 
‘tory at the University Airport. A 40’ 
120’ building has been erected at 
je airport for the purpose of housing 
}.e equipment for this laboratory. 

| Although all plans for the equipment 
e still in the tentative stage, the units 
Vill consist of essentially the following 
/ems: 

A supersonic wind tunnel is to be con- 
‘ructed which will have a velocity in 
‘ie test section of approximately four 
es the speed of sound. At sea level 
‘mospheric conditions, this is approxi- 
lately 3000 miles per hour as contrasted 
‘ith a velocity of 130 miles per hour in 
‘he present subsonic wind tunnel. The 
Oss-sectional area of the test section of 
€ supersonic wind tunnel will be ap- 
roximately one-half a square foot. Op- 
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tical methods for studying the flow of 
air over models are being planned. 


In addition to the wind tunnel test 
section the high-velocity supply can be 
diverted to provide for testing combus- 
tion chambers for turbo and ram jets. 
Compressed air to start the models will 
be provided through a supply line run- 
ning the length of the building. The 
combustion chamber inlets branch from 
this supply line and the outlets are con- 
nected to an exhaust line which will run 
the full length of the opposite side of 
the building. Thus the products of com- 
bustion are vented from the combustion 
chamber through an exhaust line where 
they are cooled and expelled from the 
building. In addition to tests of com- 
bustion chambers under controlled con- 
ditions, these facilities will provide hot 
exhaust gases which may be used for tur- 
bine testing and for thermal shock tests. 


According to present calculations ap- 
proximately 20 pounds of air per second 
at a pressure of 140 pounds per square 
inch will be required from the compres- 
sors. A number of different methods for 
developing compressors which will pro- 
vide this performance is being consid- 
ered. One system, which has met the 
interest of both military and civilian 
groups, consists of compressors and driv- 
ing engines which may be constructed 
entirely from surplus aircraft equipment. 
This system makes use of a surplus Pratt 
& Whitney R-2800 aircraft engine. The 
engine could be converted from a four- 
stroke cycle to a two-stroke cycle engine 
by means of changing the valve timing. 
This engine would then act as a com- 
pressor and power would be provided by 
a surplus Allison V-1710 or a Rolls 
Royce Merlin. Air at atmospheric pres- 
sure would be taken into the gear-driven 
supercharger of the R-2800 where the 
pressure would be increased to two at- 


mospheres. It then enters the cylinders 
of the R-2800 engine where it would be 
further compressed to 10 atmospheres. 
Three such units of this type when par- 
alleled into one system will provide the 
quantity and pressure of air required. 


Due to the complexity of the mechan- 
ical conversion of the engines, studies are 
now being made to convert the centrifu- 
gal compressors from surplus General 
Electric I-16 turbo-jet engines to provide 
the air required. However, in the pres- 
ent stage of the design studies, the 
R-2800 conversions appear the most 
promising. 

The purpose of this new laboratory is 
three-fold. It is primarily for educa- 
tional use in undergraduate and gradu- 
ate courses. However, since the main 
items of equipment will be developed 
from surplus property and the cost will 
be held to a minimum, it is considered 
that the laboratory may ‘provide for a 
pattern for the development of low cost 
laboratories for other universities requir- 
ing relatively large quantities of com- 
pressed air. A third purpose of the lab- 
oratory will be to conduct experimental 
investigations relating to research proj- 
ects being undertaken by the department. 

A portion of the building will be oc- 
cupied by the chemical engineering de- 
partment for projects they are undertak- 
ing in fiields which are related to fluid 
mechanics. It is Professor Stillwell’s 
opinion that if the laboratory can be de- 
veloped along the lines now planned, 
there will be several departments in the 
College of Engineering which will find 
use for the facilities. 


DAFFYNITION 
A burlesque show—a stage produc- 
tion in which the actresses assume that 
everybody is from Missouri. 


View of the aeronautical structures laboratory 
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Grandad of Powder Metallurey ... Cemented Carbides 


from James R. Longwell 


Director of Research and Engineering. Carboloy Co. 


Although “synthetic” metals have 
played an important part in engineering 
in the past, there is one particular group 
which promises to play an increasingly 
important role in the future. This 
group, unique in many ways, is the 
super-hard “carbide metals.” ‘They are 
true synthetic metals, being unlike any- 
thing that occurs in nature. They are 
twice as stiff as steel, nearly as hard as 
the diamond, and under ordinary condi- 
tions it is almost impossible to wear 
them out. Some of them are also heavier 
than lead. 

In addition, these carbide metals, 
being produced by powder metallurgy, 
possess all the advantages to be derived 
from this form of fabrication. They 
have an unusual degree of purity, there 
is little waste in their manufacture, and 
their composition of different grades can 
easily be controlled. 

Even though most of their uses are 
new, metal carbides, of course, are not. 
In fact it was in 1896 that a French 
chemist — Henri Moissan — quite acci- 
dentally. produced particles of hard 
tungsten carbide while trying to create 
a temperature equal to that of the sun 
in his newly invented electric furnace. 
Moissan tossed aside the hard carbide 
particles as worthless and grieved be- 
cause he had not equalled the tempera- 
ture of the sun. 

The first commercial use of tungsten 
carbide came during World War I 
when the hard-pressed German industry 
hit upon the idea of “‘cementing’’ to- 
gether the individual particles. The re- 
sultant blocks of solid metal were used 
as substitutes for the diamond dies so 
badly needed at that time for drawing 
filament wire to be used in electric 
lights. 

About a decade after World War I 
large bars of. solid cemented carbide 
were imported into the United States. 
A few manufacturers tried to make cut- 
ting tools out of the metal, but the car- 
bide was so hard and difficult to work 
that applications were extremely limit- 
ed. In fact, the results were heart-break- 
ing to those who had expected much 
from these super-hard metals, It was not 
until 1928 when the engineers of the 
Carboloy company hit upon the idea of 
forming the metal in smaller pieces, 
close to the exact shape required, that 
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carbides became commercially practical 
in the cutting tool field. Today it is 
estimated that carbide tools are used for 
substantial part of all metal removal. 


Process of Manufacture 


The basic ingredient of “cemented” 
carbide is tungsten carbide. Supplement- 
ary ingredients, titanium and tantalum, 
are added when it is desired to provide 
additional basic properties. The tungsten 
carbide is prepared by firing a mixture 
of pure tungsten powder and lampblack 


Photo the different 
shapes of cemented carbide 
parts produced by extrusion 


showing 


at a temperature of 2500° to 2700° F. 
Tantalum and titanium carbides are pre- 
pared by heating the oxides of those ele- 
ments with carbon at even higher tem- 
peratures. hese carbides are then mixed 
with a relatively soft binder material 
which is usually cobalt. The resultant 
powder may then be formed into the 
desired shape by either cold pressing, 
hot pressing, or extrusion. 


In the cold pressing process, the pow- 
der is packed into a mold and ‘“‘pre-shap- 
ed” pieces of flat, round, or cylindrical 
shape are formed on automatic pill 
presses. In this same way flat, round, 
and cylindrical “ingots” are also formed. 
These ingots can later be converted into 
their final shapes. 


The pre-shaped pieces of carbide are 
pre-heated at a relatively low tempera- 
ture and then given a final heat treat- 
ment (sintered) at 2650° F. A neutral 
or reducing atmosphere, usually hydro- 
gen, is used in this process to prevent 
decarborization. Sintering causes the 
product to become a coherent, solid mass 


although the temperature used is belo 
the actual fusion point of the materia 
The cobalt, however, flows to fill : 
the cavities between the carbide part 
cles; and when the piece cools, the ¢ 
balt freezes in this new position ar 
cements the hard tungsten carbide pa 
ticles together. Blanks will shrink ; 
much as 40% in volume during sinte 
ing. The density of pre-sintered materi 
is about 9; that of the finished produ 
runs as high as 15. 

Ingots and slabs of carbide fro: 
which special shapes will later be forn 
ed are pre-sintered to give the ingo 
sufficient strength to be machined. TI 
special, machined shapes are then finisl 
hardened by sintering. 

In recent years there has been stead 
progress towards hot-pressing the poy 
der compacts to replace the cold-pres 
ing and sintering operations. Hot-pres 
ing incorporates into one, single oper: 
tion the three separate operations ( 
cold-pressing-pressing, pre-sintering, an 
sintering. 

The hot-pressing method is used f 
long, thin, or hollow pieces and also fe 
pieces which are too large to be accon 
modated in existing sintering furnace 
In the hot-pressing process the powde 
is placed in an enclosed mold which 
usually made of graphite-base compos 
tion. The mold and its contents a1 
heated to sintering temperature whi 
sufficient pressure is exerted simultat 
eously to properly form the piece. — 

Finally, the extrusion method is use 
mainly for forming standard roun¢ 
square, or special shaped rods. Severe 
varieties of rod and tubular section ea 
and have been made in this way. E3 
truded, solid rods are used extensive 
for small, solid, precision boring too 


and “‘wear’’ parts. : 
P { 


Structure and Grades of Carbide. 


The hard carbide metal produced 
any of these processes is a ‘““cemente 
material in the strictest sense of tl 
word. Its composition is characteri 
by a granular structure in which f 
finely divided particles of carbide ai 
held in a matrix of the relatively soft 
and less refractory binder material. TH 
structure of the material, therefore, — 
somewhat comparable to that of a bric 
wall. The particles of tungsten, tant’ 
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n and titanium carbide comprise the 
cks while the cobalt, or other binder 
terial, can be compared to the cement 
‘ich holds the bricks firmly in’ place. 
To best meet the widely varying con- 
ions under which carbides are being 
ployed, the cemented carbide is man- 
ictured by the Carboloy company in 
sety of different “grades.” Each of 
ise grades possesses a distinctive com- 
iation of hardness, toughness, abrasion 
istance, and other characteristics. 


roperties of Cemented Carbides 


Although powder metals as a class 
ially suffer from such disadvantages 
relatively low tensile and impact 
ength, this is not true of the carbide 
wder metals. Carbide powder metals 
er physical properties—such as high 
cdness at elevated temperatures and 
th mechanical strength—that are in 
ny ways superior to those obtainable 
m any other materials regardless of 
‘ method of its manufacture. 


The hardness of the carbide metals at 
ym temperature makes them stand 
ut from all other currently available 
zineering metals, since carbides are 
: hardest metals commercially avail- 
‘'e. The hardness of carbide metals 
“passes that of such abrasive grains as 
iminum oxide, and in some cases may 
2 equal the hardness of silicon car- 
le. 
As a result, the carbides possess ex- 
me resistance to penetration and 
‘atching. Commercial grades of Car- 
loy cemented carbide have a Rockwell 
dness (read on the “C” scale with 
lighter load) of 85-93. The material 
‘tains a high degree of its hardness 
n at red heat. When cooled again, 
material should be just as hard as 
fore heating. Carbides are far superior 


| 
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Formation of carbide 


to any other known metal in these re- 
spects. They may be heated and cooled 
repeatedly without any appreciable loss 
in hardness. When heated to 1550° F., 
carbides are still as hard as high carbon 
tool steel is at 650° F., and as high 
speed steel is at only 825° F. These 
characteristics are largely responsible for 
the effectiveness with which carbide 
tools cut metals at high speeds. 
Cemented tungsten carbides possess a 
modulus of elasticity more than double 
that of steel, ranging upwards from 


about 73,000,000 psi. This compares 


Dealing with one of the most 
important applications of powder 
metallurgy, this article on cement- 
ed carbides is so interesting and 
timely that the Technograph has 


departed from its usual custom of 
student written articles to include 
it in this month’s presentation. The 
editor wishes to thank the Carbo- 
loy company for the material and 
illustrations for this article. 


with a modulus of around 30,000,000 
psi for tool steel. The strength of tung- 
sten carbide depends to quite an extent 
on the amount of cobalt used as a bind- 
er. The average grade of carbide metal, 
however, has a tensile strength which is 
in excess of that required for most nor- 
mal operations, being about one-half 
that possessed by tempered tool steel. In 
addition, the carbides have a compres- 
sive strength which is materially greater 
than the compressive strength of a good 
grade of heat treated alloy steel. 
Despite the fact that the structure of 
the hard metal carbides is that of pow- 
der metals, parts made of this material 


| TEMPERATURE (fahrenheit) 


Bo 200 400 J t 
This chart compares the hardness of Carboloy at various 
temperatures with the hardness of other cutting materials 


easily can be ground and lapped to a 
surface smoothness of 1/2 micro-inch 


(1/80,000 of an inch). 


Extreme degree of resistance to wear 
is possessed by cemented carbides wheth- 
er the wear is caused by rubbing or fric- 
tion or by the abrading and gouging 
action of grit and other abrasives. This 
quality is indicated by the comparative 
shot blast tests in which steel shot No. 
72 at 100 pounds pressure was directed 
at five test bars of different materials. 


Inasmuch as great hardness is gener- 
ally associated with weakness and_brit- 
tleness, it is not unnatural to assume 
that cemented carbides might possibly 
have a relatively low impact resistance. 
Repeated tests and applications have 
demonstrated, however, that the impact 
resistance of carbides is higher than is 
commonly believed. The highly success- 
ful use of carbides for blanking and 
punching dies and punches attests to 
their ability to resist impact. 

The rate of thermal expansion of car- 
bide metal averages about one-half the 
amount of the expansion of steel in the 
range of 20° C. to 700° C. 

The density of a cemented carbide 
varies with its composition inasmuch as 
both tungsten and tantalum carbides are 
much heavier than the binders generally 
used. This’ a typical cemented carbide 
containing 20% of cobalt binder and 
the remainder tungsten carbide shows 
an average density of 13.55. A carbide 
having, say, 3% cobalt binder and 97% 
tungsten carbide has an average density 
Of doZoe 

All magnetic properties possessed by 
carbides are due entirely to the presence 
of the cobalt binder, hence carbides are 
magnetic to only a very slight degree. 

(Continued on Page 30) 
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parts by hot pressing, a single operation which 


combines the three distinct processes of pressing, pre-sintering, and sintering. 
| Right: A chart showing the relative hardness of three common tool materials 
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Intreducing ... 


JACQUE HAUSER 


A newcomer in the aeronautical 
engineering department is Professor 
Jacque Hauser, who arrived at the Uni- 
versity of Illinois this summer. Intro- 
ductions are in order, and perhaps this 
interview will serve the purpose. 

“T received my B.S. from the Ala- 
bama Polytechnic Institute in 1941,” he 
began with an unmistakeable drawl. In 
fact, during the interview he was called 
to the telephone and did not appear 
again for some length of time. Finally 
returning, he explained that his relatives 
had called from Alabama to inform him 
that they had weathered the hurricane 
without too much trouble. “It was ne- 
cessary to talk to all of my relatives 
from the biggest to the smallest; and 
since I have quite a few, it required a 
little time,” he apologized. 

After graduating from A.P.I., he 
went on to the University of Michigan 
to receive his M.S. in 1943. He stayed 
at Michigan for two more years in a 
teaching position. 

For the next two years he was em- 
ployed by the Boeing Aircraft company 
in Seattle, Washington. The first fif- 
teen months were spent as an assistant 
group leader. His job was to do the 
paper work and write reports on the 
performance tests of such planes as the 
stratocruiser, the B-50, the B-29, and 
the C-97. He worked for the other nine 
months in aerodynamics research on 
boundary air control and supersonics. 

He then accepted his present position 
at the University of Illinois. Aero. E. 1, 

(Continued on Page 26) 
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By John Shurtleff 


JIM MATT 


Jim Matt, senior in E.E., has his 
eyes set on next February. That’s the 
date when he hopes to have his degree. 
A little older than most students, Jim 
long ago recognized the value of a col- 
lege education and is looking forward 
to his work after graduating. 

But let’s start at the beginning. As 
Jim puts it, “I was born back in the 
stone ages . . . October 10, 1915, to 
be exact.”” Until he was nine years old 
he lived in La Crosse, Wisconsin, and 
then moved to Chicago, which he names 
as his official home town. 

He attended Morton high school in 
Cicero, Illinois. After school hours he 
worked as a printer’s devil and spent 
the rest of his time with dramatics, foot- 
ball, and radio club. 

Graduating from high school, Jim 
went into the radio business. He was 
married in September, 1940, and then 
deciding upon a college education, he 
entered the University of Chicago in 
October of 1941. 

Then in May, 1942, he enlisted in 
the Signal Corps and went into an elec- 
tronics training group at Northwestern 
university. His training continued at 
Camp Crowder and was finished in 
OCS Peaverort VionmouthyeeN yale 
where he received his commission. 

Released from service on June 14, 
1946, he was back in school again two 
weeks later, this time at the University 
of Illinois, to continue his course in 
electrical engineering. At the present 
time he is engaged in work on research 
of high frequency equipment under the 
guidance of Doctor Samuel of the elec- 
trical engineering department. 

Jim is a member of Sigma Tau and 

(Continued on Page 26) 


STANLEY H. PIERCE 


A man with whom engineers beco 
acquainted at some time in their coll 
career is the assistant dean of the C 
lege of Engineering, Stanley H. Pie: 
He handles everything from students 
probation to the placement of senio 
not to mention a heavy load of pa 
work in between. 


After receiving his B.S. degree 
railway electrical engineering at 
University of Illinois in 1932, he y 
employed as an engineer in the sl 
department of the Chicago Rapid Tr 
sit company, testing equipment and 
ing design work. Then in September 
1936, he returned to the University 
an instructor in general engineer 
drawing and obtained his M.S. deg 
in electrical engineering in June 


1939. 


He remained at the University ur 
May of 1944 when he enlisted in~ 
navy. After attending radar schools 
the Princeton Institute of Technok 
and the Massachusetts Institute 
Technology, he was commissioned as 
radar officer on an electronic rep 
ship. His overseas duty was spent in» 
Pacific and in Japan. 


Among his unforgettable experien 
in the navy, he recalled the ducking 
received on the way home. “I was 
the weather deck during some rou 
weather when a wave caught me 
surprise. Luckily, I was close enough 
the safety rail so that I could hold 
to it instead of going overboard.” 


During his term in the service, 
wife and daughter remained at th 
residence, 1307 South Race street, | 
bana. 


(Continued on Page 28) 
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NUMBER 8 OF A SERIES 


@Speedway for new telephones 


Here you see the “wind-up” of nearly two miles of 
overhead conveyor lines designed by Western Electric 
engineers for their vast new telephone-making shop 
in Chicago. As finished telephone sets near the end of 
the assembly and inspection line, an electronic 
selector unerringly sorts out six different types, 
directs each type down the right one of the six differ- 
ent chutes for packing and shipping. Not one second 
is wasted. This conveyor system is capable of han- 
dling 20,000 telephones per day. 


| 
} 
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Faster way to dry cable 


Befére getting its protective lead sheath, telephone 
cable must have every bit of moisture removed from 
ulp insulation and paper covering. To gain greater 
ficiency than the horizontal steam drying method, 
hich used to take 24 hours, Western Electric en- 
ineers designed a battery of cylindrical vacuum 
vens which are lowered over reels of cable. Electric 
urrent is then passed directly through the wires of 
he cable, heating it to 270°F. As much as 6 gallons 
of water is driven out of the insulation in just an 
our and a half! 


Engineering problems are many and varied at Western Electric, where 
manufacturing telephone and radio apparatus for the Bell System is the primary 
job. Engineers of many kinds—electrical, mechanical, industrial, chemical, 
metallurgical—are constantly working to devise and improve machines and proc- 
esses for mass production of highest quality communications equipment. 


Western Elecfric 
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Illini in Action ... 


by Don Johnson, E.E. °49 


JAMES ELMO SMITH, C.E. ’09, 
has many accomplishments to his credit: 
two inventions, long service as a U. of 
I. civil engineering instructor, several 
terms as mayor of Urbana, when he 
helped to build up the southeast sec- 
tion of the town. He came to the Uni- 
versity in 1907, after being assistant and 
resident engineer with three different 
railroads. In 1919, he became the sec- 
ond facultyman to be elected mayor of 
Urbana. Earlier, he had assisted in the 
engineering work of the construction of 
Chanute field and designed the sewage 
disposal plant there. He invented a new 
protractor of benefit to civil engineers, 
mathematicians, and landscape garden- 
ers, and a paring knife which saved its 
owners money by turning out a uni- 
form sized peel. After retiring from poli- 
tics, Mr. Smith became a civil engineer 
for the University physical plant. He 
still holds the position, although he is 
past the retirement age. 


Prot. Kivks BRUEUN {23 ehas been 
named head of the School of Aeronau- 
tics at Purdue. He taught at Colorado 
School of Mines for five years and 
worked with leading airplane companies 
for 11 years before joining the Purdue 


faculty in 1941. 


Prof. NILES H. BARNARD ’28, 
M.S. ’30, became acting chairman of the 
University of Nebraska mechanical en- 
gineering department September 1. For 
the past year he has been associate di- 
rector of lay activities for the Methodist 
Church of America, a job he took when 
he resigned from the Nebraska faculty 
after 10 years of service. 


One of the speakers at the summer 
Flying Farmers’ field day at the Uni- 
versity was FRED E. WEICK 722, 
vice president of the Engineering and 
Research corporation, Riverside, Md. 
Born in Chicago at the time the Wright 
brothers were inventing the airplane, 
Weick has grown up with American 
aviation, devoting his life to aero- 
nautical research and development of a 
plane safe enough for novice aviators 
to fly without experiencing the two chief 
dangers, spinning and stalling. His spin- 
proof, light plane is better known as 
the Ercoupe. 


Cole WIGHT Wea SiVil- nei tilt. 
widely known electrical engineer and 
veteran of both wars, has been appointed 
general manager of the Chicago North 
Shore and Milwaukee Railway com- 
pany. Immediately after his graduation, 
Smith started work for the Chicago 


18 


Rapid Transit company as a lineman 
helper, and later became a_ lineman, 
draftsman, power supervisor and assist- 
ant electrical engineer. He was chief 
electrical engineer from 1926 to 1937 
and was assistant to the executive offi- 
cer when he entered service in World 
War II. At the end of the war, he 
became assistant to the executive offi- 
cer of the North Shore Line, later was 
assistant to the president. He was made 
acting general manager when the late 
Samuel A. Harrison, who died in April, 
became ill. 


A recent speaker on campus before 
the Urbana division of the American 
Institute of Electrical Engineers and the 
Institute of Radio Engineers was EV- 
PRES WE eis enoimeen in 
charge of the G.E. consulting laboratory 
at Schenectady. He talked on “European 
Improvements in New Developments in 
Engineering and Science.” He visited 
Europe in 1939, and had an oppor- 
tunity to observe the post-war scene 
last year when he was in Paris as an 
A.J.E.E. representative at the sixth in- 
ternational congress) WILLIAM A. 
MAN ’23 and WILLIAM BOWER- 
SOCK 719 of the Chicago office were 
among other G.E. men who joined him 
on campus to discuss job opportunities 
with seniors in electrical engineering. 


R. E. GOULD 723, M.S. ’29, chief 
engineer for the Aeroproducts division 
ot General Motors, has been advanced 


to factory manager. He joined the Aer 
products organization January 1, 194 
after 15 years in various engineeri! 
capacities with the Frigidaire divisi 
of G.E. 

At one time the commander of 
chemical mortar battalion with the 5 


Army in Italy, Lt. Col: RUSSEL® 
McMURRAY ’26 now is military ge 
ernor of Kagoshima Ken on the Japane 
island of Kyushu. A chemical engine 
as a civilian, Colonel McMurray e 
tered service in August, 1942, at Edg 
wood Arsenal, Md. He participated 
the Salerno and Anzio landings, w 
awarded the Purple Heart and Silv 
Star. 


ROBERT BURNS 737, who was 
major in the Engineering corps durii 
the war, has been made sales manag 
in the St. Louis area for the Bethlehe 
Steel corporation. He is a graduate 
civil engineering, and formerly lived 
Galena. 

After a brilliant career, much of 
on the editorial staff of Railway E 
gineering Maintenance, GEORGE 
BOYD 796 has retired. Famous for | 
“What’s the Answer?,” he started | 
career with the Illinois Central ai 
then went to Lackawanna and We 
ern. 


JOHN H.*MILLER aS yhasmbe 
made vice-president and chief engine 
for the Western Electric Instrume 
corporation. He has had broad e 
perience as an engineer, holds 30 um 
portant patents, is chairman of t 
committee drafting revisions of the pr 
ent measuring instrument standard 
American Standards Association. 


A ceramic engineer, WILLIAM 1] 
FELLOWS ’41, has been named | 
(Continued on Page 38) 
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Your enjoyment climbs to new altitudes through radio and television achievements of RCA Labo 


RCA LABORATORIES -your' magic carpet” 
fo new wonders of radio and felevision 


More and more people will go sight- 
seeing by television as the number of 
stations and home receivers increases. 
Eventually, television networks will 
serve homes from coast to coast... 
bringing you the news as it happens 
... sports events... drama... vaude- 
ville. 


Many of the advances which have 
made possible these extended serv- 
ices of radio-electronics, in sound and 
sight, originated in research conducted 
by RCA Laboratories. 


Recent RCA “firsts” include: ultra- 
sensitive television cameras that give 
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startling clarity to all-electronic tele- 
vision . .. tiny tubes for compact, light- 
weight portable radios . “picture 
tube” screens for brilliant television 
reception. 

In other fields of radio-electronics, 
RCA has pioneered major achieve- 
ments—including the electron micro- 
scope. Research by RCA Laboratories 
goes into every product bearing the 
name RCA or RCA Victor. 


When in Radio City, New York, be sure to see the 
radio and electronic wonders at RCA Exhibition 
Hall, 36 West 49th St. Free admission. Radio 
Corporation of America, RCA Building, Radio 
City, New York 20. 
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Continue your education 
with pay—at RCA 


Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
—offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 

@ Development and design of radio re- 
ceivers (including broadcast, short wave 
and FM circuits, television, and phono- 
graph combinations ). 

e Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 

® Design of component parts such as 
coils, loudspeakers, capacitors. 

@ Development and design of new re- 
cording and reproducing methods. 

© Design of receiving, power, cathode 
ray, gas and photo tubes. % 


Wrile today to National Recruiting Divi- 
sion, RCA Victor, Camden, New Jersey. 


Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 


) RADIO CORPORATION of AMERICA 


ratories. 
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My word a5 


Being able to handle the “Kings” Eng- 
lish” is a subject which can never be over- 
stressed nor regarded too seriously by either 
the prospective or incumbent engineer, busi- 
ness tycoon, or what have you. 


The business man or sales engineer soon 
learns, through the necessity of constantly 
dealing with a variety of people, that a good, 
more-than-adequate vocabulary is his most 
valuable asset. The research or design engi- 
neer, on the other hand, too frequently com- 
pletely overlooks the value of interesting 
speech because the people he works with 
every day, learn how to interpret what he 
says. Where this lack of clear expression may 
not necessarily cause a man to lose his job, 
it is frequently the answer to the age old 
question, “I wonder why Bill got that pro- 
motion instead of me?” 


In addition to furthering a man in his 
line of work, a good, working vocabulary is 
largely responsible for getting him into the 
job in the first place. If you were sitting on 
the employer's side of the table at a job inter- 
view, it’s a sure bet that the student who 
stammers and verbally falls all over himself 
wouldn’t even get your second thought. The 
man who would get your job would be the 
fellow who can say exactly what he means 
in a clear and interesting manner. 


The reason for this choice lies in the fact 
that a person’s vocabulary constitutes a part 
of that intangible quality known as personal- 
ity. It’s quite true that the personality of an 
individual also includes such important items 
as: the manner of presentation, and alert and 
wide-awake attitude, and a natural or culti- 
vated—but at least sincere—interest in the 
things other people are doing. Without a vo- 


_cabulary to go along with the above items, 


the individual has absolutely no means of 
expressing himself and is really worse off 
than a ship without a rudder. 


Ty, ee 


Foch 


Although the subject of how to build a 
vocabulary has been sufficiently publicized, 
the problem of maintaining and expanding 
that vocabulary has not been stressed so 
much. A professor once said that words can 
be divided roughly into three classes: A, B, 
and C. Class A words are those with which 
the person is familiar and uses all the time. 
Class B words are those with which the per- 
son is acquainted but is not on speaking terms. 
Class C words are those he’s never even 
heard. The process of expanding the vocabu- 
lary consists of moving Class B into Class A 
and at least part of Class C into Class B. 
Unfortunately the process, like some chemi- 
cal equations, is reversible. This frequently 
comes about through lack of interest and 
disuse and must be constantly guarded 
against. 

As a parting shot, it should be pointed 
out that a super-vocabulary all by itself is 
just as detrimental to the individual as none 
at all. A lack of knowledge on how to use 
the words effectively too often backfires like 
a charge of uncontrolled gunpowder. The 
speaker must learn how to gauge the audience 
or person with whom he’s talking, and select 
his words accordingly. An unbridled vocabu- 
lary does not result so much in the incorrect 
use of words as it does in the improper choice 
of words. This phase of harnessing the vo- 
cabulary and choosing the proper words is 
especially important to engineers who have 
a special vocabulary peculiar to their profes- 
sion, and who, in order to give clear explana- 
tions, must constantly be on their guard to 
select words which are appropriate to the 
occasion. If you don’t believe this statement, 
just think back to that classroom in which 
the instructor, momentarily forgetting that 
he was talking to students not so familiar 
with the terms as he, launched into a beauti- 
ful technical explanation—for someone on 
his own level. 
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This git! can beat 3O 
monks 10 a standstill 4 


owhere in the world are eleva- 

tors as luxurious—efiicient—and 
safe—as in America. Nowhere are such 
ingenious improvements made so con- 
sistently . . . so rapidly. 

The ancestor of elevators—a crude 
basket attached to the end of frayed 
rope—still is in daily use—the only 
access to some monasteries in Greece. 
Powered by monks, fifty of whom 
could not do what a little slip of a 
girl does with one hand, these “‘cle- 


vators” try the nerves of brave men. 

American ingenuity, born of in- 
dividual enterprise, and nurtured by 
free competition, not only gave us the 
world’s best elevators, it gave us a 
great industry employing thousands of 
men and using the products of a score 
of other industries. 

The wire rope industry is not among 
the least of these. 

Roebling engineers have kept pace 
with the designers of “‘lifts’” ever since 


e Oe 
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the first American elevator was in- 
stalled with a Roebling elevator rope 
—back in the early 1860's. 

Today, Roebling Special Traction 
Steel Elevator Rope enjoys the well- 
earned confidence of hoisting engineers 
the world over. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 
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VANISHING RESOURCES... 
(Continued from Page 7) 


Industrial Petroleum Association viewed 
the unprecedented rate at which these 
fuels were being used and revised the 
estimate upward 5%. This figure is 
26% above the 1941 consumption level. 
Reasons for this unprecedented con- 
sumption rate appear to be (1) more 
cars on the road than were foreseen 
from pre-war travel, (2). the 1,545,000 
tractors on farms prior to the war now 
number 2,422,000, an increase of 57%, 
(3) homebuilders prefer oil heat—475,- 
000 oil-burners were installed last year 
and they are continuing to be installed 
at the rate of 50,000 per month, and 
(4) many industries have found that 
shutdowns caused by coal strikes are too 
expensive, and so are switching to h- 
quid fuels to protect themselves. Rail- 
roads are rapidly changing to more ef- 
ficient Diesel locomotion. Ninety-five 
per cent of the railroads’ recent locomo- 
tive orders have been for the Diesel- 
powered type. Tractors, home oil-burn- 
ers, and Diesel engines all require a spe- 
cific cut from the petroleum oil, thereby 
leaving a smaller portion to be pro- 
cessed into high-octane gasoline. 

At the present time a 92 billion bar- 
rel “oil shale” source of oil is being in- 
vestigated at Rifle, Colorado. If pilot 
plant operations indicate that the ex- 
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traction of this crude, called kerogen, 
from the shale proves economically feas- 
ible a supply equal to 4.5 times our pres- 
ent reserves will be available. 


The strain on petroleum supplies will 
be relieved greatly by the advent of syn- 
thetic fuels. The raw materials neces- 
sary for synthesizing liquid hydrocarbon 
fuels, namely natural gas and coal, re- 
spectively, are to be found in abundance. 


Recent estimates place the natural g 
reserve at 161 trillion cubic feet, enou; 
to produce 18.5 billion barrels of liqu 
fuels. Two plants for the conversion | 
natural gas to oil are now being bui 
one in the Hugoton gas field in weste 
Kansas, the other at Brownsville, Tex: 
The latter will process 64,000,000 cut 
feet of gas daily to produce 7,000 ba 
rels of oil per day by the Fisher-Trops 
process, which was named after the tv 
German chemists who discovered it. ] 
building the plant near gas fields whe 
gas can be obtained for as little as_ 
per 1000 cubic feet, it is thought th 
gasoline can be produced for 5c p 
gallon, thereby competing favorab 
with the present cost of producing a1 
refining petroleum. 

Coal is by far the most abundant 
our expendable resources. The dept 
beneath continental United States ho 
an estimated 3.2 trillion tons, thought 
be about one-half of the world’s reser 
of all ranks of coal. This would be si 
ficient to last 6,000 years if we were 
continue use at our present rate of co 
sumption of 500,000,000 tons annual! 
However, with the approaching dep! 
tion of our petroleum reserve, and wi 
the increased use of coal as a raw m 
terial for certain synthetic polymers, tl 
black gold will be used at a great 
rate. 

(Continued on Page 24) 
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Engineering Students .. . 


books, and general reading. 


CO-OP BOOKST 


The Bookstore Closest to Engineering Campus 
ON THE CORNER OF WRIGHT AND GREEN 


You will find at the Co-Op Bookstore your needs 


in engineering and art supplies, stationery, text- 
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@ YOUR HEAD ELECTRICAL MAN is an 
Electrical Expert. He’s a Cost Reducer, 
too. And right now is a particularly good 
time to let him prove it. Here’s why— 

During the tremendously increased 
production of recent years, there has been 
a sharp increase in the amount of power 
required for automatic machinery. Most 
electrical systems have been operating 
under abnormal stress. They are over- 
loaded, unreliable and poorly located or 
inflexible with respect to present machine 


SQUARE J} 
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SQUARE D CANADA, LTD., TORONTO, ONTARIO « SQUARE D de MEXICO, S.A., MEXICO CITY, D.F. 


You hired him as 


an E. E. but 
he’s a mighty 
good €. R. too 


locations. Excessive ‘‘down time’”’ and 
higher production costs are certainties. 

Check with your head electrical man. 
If he has a problem, a Square D Field 
Engineer will be glad to help him analyze 
it and select corrective power distribution 
and electric motor control equipment. 

The counsel of experienced Square D 
Field Engineers is available, without ob- 
ligation, through Square D offices located 
in 50 principal U. S., Canadian and 
Mexican cities. 


COMPANY 


MILWAUKEE LOS ANGELES 


VANISHING RESOURCES... 
(Continued from Page 22) 


The major portion of the fuel that 
the Nazis used to energize their imple- 
ments of air, land, and sea warfare was 
produced synthetically from coal by the 
well-known Bergius process, likewise, a 
German innovation. During the year 
1944, they made 27,000,000 barrels of 
oil by this process and a lesser 4 million 
barrels by the Fisher-Tropsch synthesis. 
The former process, requiring pressures 
approaching 10,000 pounds will prob- 
ably not become as common in this coun- 
try as the Fisher-Tropsch process. Many 
of the minor coal seams of either insuf- 
ficient purity or quantity will be ex- 
ploited by burning the underground 
seam with insufficient oxygen, admitted 
to the seam through a controlling de- 
vice, thereby controlling the composition 
of the combustion products. Some of 
these gases can then be used in the syn- 
thetic production of liquid fuels, all of 
this being accomplished without the high 
cost of mining the coal. Further, the 
great expense of shipment will be re- 
duced since 4.4 barrels (1360 pounds) 
of oil is equivalent in heating value to 
one ton of coal. Railroads now consume 
nearly one-quarter of the nation’s entire 
coal production, one-fourth of this be- 
ing used to haul coal itself. With the 
advent of the 25% efficient Diesel loco- 


motive pulling fewer trains of synthetic 
fuel (much will be sent by pipelines) it 
is possible that our required coal pro- 
duction will not be greatly increased 
over the present, in which we have 
steam locomotives a quarter of a century 
old with a grate to driver efficiency of 
about 5% pulling longer trains of coal. 


In summary, it appears that there are 
no grounds for fears that we shall run 
out of fuel for heat or power for many 
generations to come. However, there is 
cause for concern of the longevity of our 
metallic resources, many of which will 
expire in this century. Secretary of In- 
terior Krug has suggested a billion dol- 
lar survey to determine the exact extent 
of our resources. This could be a very 
reasonable price for policies aiding the 
conservation and reclamation of our 
rapidly disappearing resources, resources 
which may be the very life-blood of 
coming generations. 


Frosh: “I hear you’ve given that girl 
a wonderful present.” 

Senior: “You're wrong. I’ve given her 
a wonderful past.” 


Ist drunk: “Let’s sleep in the gutter.” 

2nd drunk: “Why?” 

Ist drunk: “There’s plenty of room 
and runnin’ water.” 


Airborne Radar 


Radar for planes will soon become 
even more practical with the produc 
tion of a new, lightweight radar in 
General Electric’s Electronics Depart- 
ment. Weighing about 100 lbs., this 
small, simplified radar will be compact 
enough for the average commercial ot 
military transport plane. 

An outstanding feature of this new 
airborne radar is its gyroscopically sta- 
bilized antenna. The device allows pres- 
entation to the pilot of the radar picture 
unaffected by banking, climbing, or diy- 
ing of the plane. 

This new radar is designed to help 
remove some of the hazards of flying 
in darkness, fog, or storm, and to in- 
crease the efficiency of “‘all-weather”’ air- 
lines operations. It is not expected to be 
a cure-all for visibility hazards, but it 
is another step forward in the national 
air safety program. 


Stout woman: ‘‘Do these slacks come 
in odd sizes?” 

Clerk: “No, madam, they get that 
way after they've been worn.” 

A hiccough is a message from depart- 
ed spirits. 

a 

The most eloquent lines are not writ- 

ten or spoken—they’ re worn. 


COLLEGE SUPPLIES 


from 


STRAUCH’S 


“How This COMMUNITY 


REFRIGERATION CENTER 


Serves Southcentral Georgia 


The Thomasville Ice and Mfg. 
Co. produces 130 tons of ice 
daily, ices many railway cars and 
trucks; stores great quantities of 
¥ pecans, one-half million pounds of 
peanuts, quantities of pimento pep- 
pers, blueberries, pears, okra, tung 
oil nuts, and lupin seeds; rents 475 
frozen-food lockers; conducts home 
economics demonstrations; will soon 
install bulk quick-freezers. 

Its two plants at Thomasville give 
Southern Georgia and Northern 
Florida an invaluable service. 

This firm has used Frick Refrigera- 
tion and ice-making equipment ex- 
clusively for 35 years. 


The Frick Graduate Training Course 
§ in Refrigeration and Air Conditioning, 
| now in its 31st year, is approved under 
the G. I, Bill of Rights. 


9 DEPENDABLE REFRIGERATION SINCE a 1862 
WAYNESBORO, PENNA. so. U.S.A. 


24 THE TECHNOGRAPH 


AT CAMPUS 


Illinois Stationery Drawing Sets 


Pens and Pen Repair Graph Papers 


Note Books and Fillers Greeting Cards 


Photo Supplies and Service Photo Books 


Home Economics Department, 
Thomasville Ice & Mfg. Co. 


Cameras and Cases Study Lamps 


= 


STRAUCH 'S 


Photo Art House 
709 S. Wright, Champaign 


One of Five Frick Refrigerat- 


tng Machines in Service at 


Thomasville, 


5 


: 


\ ES. Certain manufacturing processes which 

effect a change in the state of matter from 
raw to finished product, frequently produce 
yields such as this. 

However, Standard Oil does it daily . . . with- 
out changing the state of matter! 

It happens in the huge Whiting, Indiana, 
refinery shown above. Certain crackers in this 
vast 1,100 acre “‘apparatus”’ yield 102 volume 
units of liquid petroleum products for each 100 
volume units of crude oil processed. It is the 


Standard Oil Company 


910 SOUTH MICHIGAN AVENUE, CHICAGO 80, ILLINOIS 
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result of cracking heavy, dense hydrocarbons 
into lighter more valuable ones whose volume 
is greater than the original charge. 

This surprising yield is not considered par- 
ticularly significant in itself. It is indicative, 
however, of our constant effort to develop new 
products and processes and to improve old 
ones. This is the collective accomplishment of 
chemists and engineers . . . men who, like you, 
studied at America’s leading colleges of science 
and engineering. 


[STANDARD| 
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JACQUE HAUSER... 
(Continued from Page 16) 

11, and 62 are the courses which Pro- 
fessor Hauser is teaching, and in addi- 
tion he is engaged in research on a su- 
personic propeller. So far, the propeller 
is still in the theoretical stage so that 
no further comment could be made. 

Following his chosen field, he picks 
flying and model airplanes as hobbies. 
However, he also likes to repair and 
reactivate old watches, a hobby that 
should require a great amount of pa- 
tience. “The older the watch, the bet- 
ter,” he says. ‘““The greatest difficulty is 
in obtaining parts.” 

He is a member of the Institute of 


Aeronautical Sciences and the Society 
for Experimental Stress Analysis. 

When asked how long he expected to 
remain at the University, he replied, “I 
hope to make my permanent home here. 
After roaming around quite a bit, I’m 
ready to settle down.” The aero engi- 
neers will certainly benefit from his 
training and experience. 


“Do you really expect to find the 
perfect girl?” 
“Gosh no, but it’s a lot of fun find- 
ing the ones that aren’t.” 
nS 


Two pints makes on cavort. 


JIM MATT... 
(Continued from Page 16) 

Eta Kappa Nu, in which he held th 
office of secretary-treasurer. He is alse 
chairman of A.I.E.E.-I.R.E. which oe 
cupies most of his spare time. For sport 
Jim likes horseback riding, bowling 
golf, and tennis. 

After graduating he hopes to go inte 
the electronics industry and the devel 
opment and distribution of electron 
equipment. 


Professor, during a quiz: ““Were you 
copying his answer?” 

Bright student: “No, sir, I was only 
looking to see if he had mine right.” 


SKELTON 


DRUG STORE 


* 


617 E. Green — Champaign 


Phone 8302 


Fresh Flowers 


with Personal Attention 


SMART ENGINEERS USE 


the 


LAUNDRY DEPOT 


808 S. Sixth St. 


Laundry Service and Dry Cleaning 


OhESOns 


in our shop . . . Every order, large or 


small, receives extra care in handling 


... For Quality, Freshness, Packaging, 


FOR THE 
FINEST 
IN MEN’S WEAR 


and Prompt Delivery. 


Flowers by Wire 


+ 


“FLORIST 
113 W. UNIVERSITY AVE: CHAMPAIGN 


NOT AFFILIATED WITH ANY FLOWER SHOP /N URBANA 


IN CHAMPAIGN 
Over 73 Years 
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ce and Engineering 


Industrial Organic Applications 
of Metallic Sodium 


SAFETY VALVE 

DOME PLATE 
INSULATION 
OIL OUTLET 


OIL CHANNELS 
FOR HEATING 
AND COOLING 


_ There would seem to be a consider- 
able gap between the electrolysis of 
salt to make sodium, and research in 
- the field of organic chemistry. How- 
ever, at Du Pont as much emphasis 
is placed on organic research to de- 
_ velop outlets for sodium as on its in- 
organic uses. 


For more than 15 years, intensive 
work on industrial uses for sodium 
has been carried on in Du Pont lab- 
oratories and plants by chemists, 
physicists, chemical, mechanical and 
electrical engineers. 


In the organic fiela, this research 
has contributed a number of impor- 
tant uses for sodium such as the re- 
duction of fatty esters, particularly 
of ratural glycerides, to alcohols. 


0 
i 
GrsHs,C-OR+4NaZ> ¢, H,,.CH.OH+4RONA 


solution 
Du Pont organic chemists have 
found that sodium with selected sec- 
ondary alcohols, such as methyl amyl 
alcohol, in the presence of toluene or 


,OVEMBER, 1947 


More facts about Du Pont—Listen to “Cavalcade of America,” Mondays, 8 P.M. EST, on NBC 


Sodium for organic reactions is shipped in 80,000-Ib. quantities. It is pumped into the car, solidi- 
fied by cooling and melted by hot oil for removal. 


xylene, eliminates shortcomings of 
the classical method involving ethyl 
alcoholand sodium. Practically quan- 
titative yields of the higher molec- 
ular weight alcohols are obtained. 


This new method is especially use- 
ful in preparing unsaturated alcohols 
not easily made by catalytic hydro- 
genation. The process can be carried 
out at atmospheric pressure and 
compares favorably with catalytic 
hydrogenation of saturated, higher 
fatty esters because of the simplicity 
of operation and equipment. 


The discovery of the new reaction 
conditions has led to the use of mil- 
lions of pounds of sodium annually 
for manufacture of long-chain alco- 
hols for wetting and emulsifying 
agents and synthetic detergents. 


Other important processes devel- 
oped by Du Pont organic research 
include the use of sodium for reduc- 
tion of fatty esters to corresponding 
long-chain acyloins, and reduction 
of nitriles to primary amines. 


Du Pont has also contributed to 
the development of many other uses 
for sodium and its simple derivatives, 
such as in the manufacture of tetra- 
ethyllead, used in high-grade motor 
fuels, dyestuffs synthesis, and de- 
scaling of alloy steels. In the form of 
sodium hydride or sodium alkoxides, 
sodium is a catalyst for many Claisen 
condensations, useful in the manu- 
facture of barbiturates, sulfa drugs, 
vitamins, keto-acids and diketones. 


Preparing to carry out an organic condensation 
reaction involving the use ot sodium, R. B. 
Clark, B.S., West Virginia University "42, and 
W. J. Hilts, M.S., Syracuse '36. 


Questions College Men ask 
about working with Du Pont 


WILL AN ADVANCED DEGREE 
HELP ME? 


For certain types of work, particularly 
research and development, a higher de- 
gree is a distinct advantage and about 
a third of the men engaged in this 
work are Ph.D’s. However, the major- 
ity of our technically trained men are 
Bachelors or Masters. Every effort is 
made to recognize a man’s training as 
well as his special experience and apti- 
tudes. Write for a copy of the new 
booklet, ‘“The Du Pont Company and 
the College Graduate,”’ 2521 Nemours 
Building, Wilmington 98, Delaware. 
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BETTER THINGS FOR BETTER 
« »» THROUGH CHEMISTRY 


LIVING 
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TIME 


PROVES 


Galvanized (zinc-coaten) Sheets 


Stay Stronger Longer 


34 YEARS... Erected in 1913, and 
WH covered with heavy-gauge galva- 

nized sheets, this Tennessee con- 
centrating plant of the A/Z Company, 
is still in excellent condition after more 
than 3 decades of service. Painted 
with Gray Metallic Zinc Paint in 1932. 


In building for the future, look 
to the past for proof of a build- 
ing material's strength . . . du- 
rability . . . service. With gal- 
vanized (zinc-coated) roofing 
and siding, you get the strength 
of steel . . . the rust protection 
of Zinc. So for low-cost, long- 
time service, choose the build- 
ing material that's proved by 
TIME itself . . . galvanized 
sheets. Send coupon for infor- 
mation about Zinc and how it 
can help keep your buildings 
and equipment stronger longer. 


This ‘Seal of Quality’’ is 
your guide to economy in 
buying galvanized sheets. 
It means they carry at least 
2 oz. of Zinc per sq. ft. 


AMERICAN ZINC INSTITUTE ~ 


nN 
(oo) 


Room. 2634 © 35 E. Wacker Dr. Chicago 1, Ill. 


FREE BOOKLETS! 


Send me without cost or obligation the 
illustrated booklets I have checked. 


(I Repair Manual on Galvanized Roof- 
ing and Siding 


( Facts about Galvanized Sheets 


[ Use of Metallic Zinc Paint to Protect 
Metal Surfaces 


Name 


Address 


Town 


BETATRON ... 
(Continued from Page 9) 


the new laboratory. The original betat- 
ron is a scientific exhibit. The 4-, 22-, 
and 70-million volt instruments will be 
used for research along with the 200- 
million volt betatron. The smaller in- 
struments are useful for many projects 
not requiring the great energy of the 
large machine. 

A betatron can not only produce great 
energies, but also provide precise control 
of them, an important feature. The en- 
ergy output can be controlled by steps of 
less than 1-million volts. A betatron can 
produce either a high-energy beam of 
free electrons or an equally high-energy 
x-ray beam. 

But the most spectacular scientific pos- 
sibilities lie in great energies such as the 
300-million volts to be produced by the 
new Illinois machine. The energy im- 
parted to each electron by it will be 
greater than that resulting from split- 
ting a uranium atom. 

Cosmic ray production in the labora- 
tory will enable scientists to make funda- 
mental studies which may provide clues 
to the nature of nuclear energy and 
nuclear forces, and actually to learn 
what holds the atom together. The big 
machine is expected to produce meso- 
trons, a little-known and mysterious part 
of cosmis rays. 


DEAN PIERCE... 
(Continued from Page 16) 


He was released to inactive duty i 
March of 1946 and was appointed b 
the University as assistant professor 1 
general engineering drawing and assist 
ant dean of the College of Engineerin 
in September, a year ago this fall. 


Dean Pierce is an amateur radio oper 
ator and held a class A license in Chi 
cago and Champaign for some time. 


Another of his hobbies is sailing 
about which he reminisced, “I can re 
member when I put a Ford motor int 
a salvaged hull and had a boat tha 
actually ran.” While convalescing fror 
rheumatic fever this last summer, h 
extended his hobbies to the field o 


model airplanes. 


He is a member of Phi Eta Sigma 
Tau Beta Pi, Phi Kappa Phi, Sigmi 
Tau, A.I.E.E., and Synton, and an as 
sociate member of Sigma Xi. For sever 
years he was president of the board o 
trustees of Alpha Kappa Lambda fra 
ternity. 

His knowledge of engineering and hi 
likeable personality together with an un 
derstanding of student problems mak 
him the ideal man for being in direc 
contact with the students. For an engi 
neer with a problem, Dean Pierce 1 
the man to see. 


partners in creating 


For 80 years, leaders of the engineering profession 


have made K & E products their partners in creating 
the technical achievements of our age. K & E instru- 


ments, drafting equipment and materials—such as the 


LEROY} Leitering equipment in the picture—haye thus 


played a pert in virtually every great engineering 


Drafting, Reproduction, 
Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes. 

— 


KEUFFEL & ESSER CO. : 
NEW YORK ° HOBOKEN, N. J. i 
Chicago * St. Louis * Detroit . 
San Francisco * Los Angeles * Montreal 


project in America. 


tReg. U.S. Pat. Off. | 
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Process: 0... nitriding engine blocks 


Requirements: ....... accurate temperature control 
uniform heat distribution 


Result... no rejects 
low maintenance costs 
dean manufacturing plant 


Commercial Steel Treating Corporation demands accurate tem- 


| Capacity and perature control and uniform heat throughout the chamber of 
: product specifications for its heavy-duty nitriding furnace. GAS fulfills these require- 


ments; five years of successful operation supply the proof. 


the GAS-fired furnace include: 


GAS, dependable fuel for industrial processing operations, 
| ¢ Temperature............975 degrees F. meets the most exacting control and heating requirements. 
Low maintenance costs and cleanliness characterize GAS- 


e Allowable Variation......+5 degrees F. 
fired installations. 


@ Process Time...............--96 hours 
x Vast new fields for physical and chemical research have. 
° Case Depth...............0.025 inches been opened by demands in the metal working industry 
for more extensive use of controlled atmospheres for 
E changing internal and surface characteristics of metals. 
e Production Rate... ..200 Tons per Month GAS has become firmly established as the ideal fuel 


for controlled atmosphere processing. 


~e Atmosphere Supply........°... Ammonia 


Visit the A.G.A. Combined Exhibit of 


INDUSTRIAL GAS EQUIPMENT 


17TH NATIONAL POWER SHOW 
Grand Central Palace * New York City * December 2-7 


MORE AND MORE... 


FOR ALL 


AMERICAN GAS ASSOCIATION ceourmans Ton 


420 LEXINGTON AVENUE, NEW YORK 17, N.Y. 
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CEMENTED CARBIDES... 


(Continued from Page 15) 


Carbide Cutting Tools 


Cutting tools are still, at present, the 
greatest single use of carbides. Tools for 
cutting are generally made with the ce- 
mented carbide portion in the form of 
a cutting “tip” brazed to a soft steel 
shank or cutter body. Besides conserving 
material, a tipped tool has the advantage 
of extra strength since the tough steel 
portion of the tool backs up the carbide 
by absorbing any shocks incident to ma- 
chining. Because of the construction, 
carbide tools cost just about the same 
as steel tools. 

Carbide tools are being used commer- 
cially to cut the entire range of steels, 
cast irons, and malleable irons up to 
550 Brinell hardness. In addition, they 
are used for practically all of the com- 
monly used non-ferrous metals and such 
non-metallic and abrasive materials as 
hard rubber, ‘“‘Bakelite,” celluloid, “Lu- 
cite,’ and other plastics. They will cut 
metals that are so hard that steel tools 
will not touch them. 

Carbide tools by their nature can re- 
move more cubic inches of metal per 
minute than other tools. They can hold 
closer tolerances over long production 
runs. They give longer tool life and 
produce a better finish on the work 


piece. Thus, they greatly speed produc- 
tion while relieving the machine opera- 
tor of the necessity of continually hay- 
ing to re-sharpen and re-set this tool. 


Carbide tools may be run at cutting 
speeds considerably in excess of the best 
speeds obtainable with high speed steel 
cutting tools. Aluminum, for instance, 
is being carbide milled at speeds as high 
as 8,000 and 15,000 surface feet per 
minute. Higher cutting speeds mean tre- 
mendous increases in productivity of la- 
bor with a resultant lowering of manu- 
facturing costs—an even more important 
consideration today than usual. 


Since carbide tools cut so much fast- 
er, they generate more heat than do 
other types of tools. Coolants are there- 
fore used frequently with carbides to 
remove this heat and keep the work 
cool so that it will not distort. When 
cutting steel, the coolant also quenches 
the hot chip, stiffening it and making it 
easier to break. Chip-breaking is more 
important when using carbide tools due 
to the increased speed at which the chips 
leave the work. When coolants are used 
with carbides, they must be applied in 
large volume, at a fairly high velocity, 


and directly to the cutting edge of the’ 


tool so to carry away the heat fast 
enough to keep the temperature from 
becoming excessive. 


When milling: with carbide tipped 


cutters, it is frequently found advan 
tageous to have a negative rake angle or 
the cutting tips. This puts the engage 
ment of the tool with the work jus 
slightly behind the cutting edge wher 
the tip is better supported and stronge: 
than it is right on the cutting edge. li 
some applications it has been found tha 
milling machines equipped with carbid 
tools may require a flywheel to bi 
mounted on the spindle. The flywhee 
thus mounted helps to give a smooth 
flat cut; adds to the cutter life; anc 
greatly helps to reduce the effect o 
shock loads. 


Carbide Dies 


The original use -of carbide metal, a 
a die metal for drawing round wire, con 
tinues to be such an important applica 
tion that today carbide dies are standarc 
equipment throughout the entire wir 
drawing industry. Carbide dies las 
many times longer than did the for 
merly-used cast iron and steel dies, per 
mit working to closer tolerances, give ; 
better finish on the wire, and have mad 
possible greatly increased speeds of wir 
drawing. In addition, bars, tubing, anc 
many special shapes which previoush 
had to be machined are now drawn t 
size through carbide dies. : 


Of greater importance, perhaps, is th 


(Continued on Page 32) 
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WATERPROOF 


INDIA INK 


Now available with 


Cork and Plastic 
Quill Stopper 


OR 
Perfected Rubber 


Dropper Stopper 


Both type stoppers 
available on 
waterproof black only. 


Cork and plastic 
quill stopper is 
standard equipment 
on colored inks. 


HIGGINS 
INK CO.,1NC. 


271 NINTH STREET, BROOKLYN 15, N. Y. 
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Engineering Facts 


AT YOUR FINGER TIPS 


DAVID FREDERIC CAUSEY 


Box 1, University Station, Urbana, Ill. 


Special Offer to Technograph Readers 


Your name in Gold, FREE, stamped on the 
front of any one binder with your first order 
for $5.00 or more. Be sure to PRINT your 
name exactly as you want it stamped on the 
binder, and mark the order “Technograph.” 
This offer expires December 31, 1947. 


In a file on your desk 
or a binder in your 
pocket you may have 
for instant reference 
your choice of 10,400 
pages of useful data. 
Write today for your 
FREE copy of the 
LEFAX Data Index. 
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© do a real selling job 
your advertising must 
make the right impres- 
sion. And to do a real 
printing job your engrav- 
ings must make the right 
impression, too. So why 
take a chance when you 


can always... 


DEPEND UPON 


ENGRAVERS + CHAMPAIGN, ILL. 


CONDUIT 


NATIONAL 


RACEWAYS 


National Electric 
Products Corporation 
Pittsburgh 30, Pa. 


All Engineering Supplies. . . 
UNDER ONE ROOF 


No more fruitless hunts for hard to find items. 
We have supplies for every engineering need. 
Just come to the UNIVERSITY BOOK STORE, ask 
for whatever you need, and walk out, five min- 
utes later, completely satisfied. We will be glad 


to help you. 


UNIVERSITY BOOK STORE 


610 EAST DANIEL, CHAMPAIGN — PHONE 5720 
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CEMENTED CARBIDES... 
(Continued from Page 30) 
ever-increasing use of carbide dies for 
the blanking, piercing, forming, and 
deep-drawing of many kinds of sheet 
metals. Plain steels, alloy steels, stain- 
less steels, brasses bronzes, aluminum, 
and tin are all being deep-drawn on a 
production basis in carbide dies. Such 
dies will frequently outlast from 20 to 
100 similar dies made of hardened tool 
steel. In size modern carbide dies range 
up to 134% in. inside diameter and are 
capable of handling sheet ‘steel up to 
3/32 in. Some of the typical parts 
which are being produced by carbide dies 
include lipstick cases, coffee pots, pressure 
cookers, steel cylinders for high pressure 
gas storage, and various automotive and 

radio parts. 

The field of application for carbide 
punches and dies for blanking is also 
steadily increasing. To date, excellent 
performance has been obtained on the 
blanking of steels and other metals. 
Development work is also progressing on 
the punching and blanking of more and 
more complicated shapes. On_ present 
punching and blanking jobs, averages of 
1¥% to 2 million punches are being ob- 
tained with carbide punches between re- 
grinds, as compared to an average of 
50,000 operations for steel punches and 
dies of a similar design. A typical job 


Use of a coolant with carbide 

cutting tools requires high pres- 

sure and direct flow onto the 
cutting edge 


on which carbide punches and dies have 
proved their worth is in punching lami- 
nations out of abrasive silicon steel sheet 
in the manufacture of stators for elec- 
tric motors. 

Carbide Wear-Resisting Parts 

Predictions by the manufacturer and 
users indicate that the use of cemented 
carbide for wear-resisting parts will 
eventually exceed even the tremendous 
volume now consumed for tools and dies. 


When it is realized that carbides, eve 
under conditions of extreme abrasiy 
wear, often stand up 100 or more time 
longer than other metals, the reason fo 
this prediction becomes clear. 


Today, carbides are already being use 
—both in the form of shaped inserts an 
complete parts—where undue wear b 
rubbing and abrasion is a problem. Som 
of the more typical applications of c 
mented carbide parts for this purpose ar 
liners for molds making drugs, powde 
metals, and bricks; for fish rod guides 
in the form of guide rings, bushing: 
etc.; for lathe and grinder rests an 
other machine parts; for ring and plu 
gages; for nozzles for fire hoses, de-hy 
drating, or spray painting and for mz 
chine ways and gibs. 


THE DEVIL NAMED NICKEL 

The devil was responsible for th 
naming of nickel. The Saxon miners o 
the 18th century blamed him for cast 
ing a spell over their ores. When the 
attempted to smelt an ore resemblin 
one of copper, they obtained a whit 
metal too hard and tough for them t 
work, due to its nickel content. I; 
christening the metal “Kupfer-Nickel, 
or “Old Nick’s Copper,” they gave th 
minerologist, Cronstedt, a precedent fo 
calling it “Nickel” when he discovere 
the element. 


The Spot to Shop 


CONVENIENT --- COMPLETE --- COURTEOUS 


ini Union Book Store 


715 S. Wright Street 
ON CAMPUS 


10% DIVIDEND PAID LAST YEAR 
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Chemistry gives lumber 


longer life... 


Growing trees can fight their own battles against many common 
destructive forces. Nature has seen to that. But power poles, fence 
posts and structural lumber are dead wood and suffer greatly from 
insect attack and the conditions that create decay. Here’s where the 
chemist steps in and takes over nature’s job to give lumber longer life. 


During the past decade, notable progress has been made in developing 
preservative treatments for the protection of wood. Studies under- 
taken by Dow technicians have resulted in a new preservative known 
as Pentachlorpheno] which is being used successfully without the 
attendant disadvantages of the older commonly used materials. 
Pentachlorphenol gives every assurance of greatly extending the 
useful life of lumber. 


_ Development of chemicals for treating lumber is only one phase of 


the work that is constantly underway at Dow. Our interests range 
from ultra-light magnesium to chemicals that promote the health of 
the Nation and the progress of every industry. 


The scientific mind and the scientific method are of first importance 
to Dow. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York « Boston e Philadelphia ¢ Washington ¢ Cleveland « Detroit 
Chicago ¢ St.Louis ¢ Houston e¢ SanFrancisco ¢ Los Angeles « Seattle 
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Wood specimens which show the excellent preservative 
qualities of Pentachlorphenol. The two pieces on the 
right were impregnated with this protection against 
decay. All four pieces were buried underground for 
six years in a Dow test plot. 


CHEMICALS INDISPENSABLE 
TO INDUSTRY AND AGRICULTURE 


ONE 
OFA 
SERIES 


PROBLEM— You're designing a radio broadcast transmitter. The circuit 
includes condensers and other variable elements which must be ad- 
justed by the operator. You want to place these elements for optimum 
circuit efficiency and where they will be easy to assemble, wire, and 
service. At the same time, you want to centralize the control knobs at a 
point convenient to the operator. How would you do it? 


THE SIMPLE ANSWER 


Use §.S.White remote control type 
flexible shafts to couple the variable 
elements to their control knobs. This 
leaves you free to place both the 
elements and the knobs anywhere you 
want them. And you get control that is 
as smooth and sensitive as a direct 
connection because $.$.White remote 
control flexible shafts are engineered 
expressly for this kind of service. 
* * * 

This is just one of hundreds of remote 
control and power drive problems to 
which S.S.White flexible shafts pro- 
vide a simple answer. That's why every 
engineer should be familiar with the 
range and scope of these ‘Metal 
Muscles” for mechanical bodies. 


WRITE FOR BULLETIN 4501 


It gives essential facts 
and engineering data 
about flexible shafts 
and their application. 
_ Acopy is yours for the 
| asking. Write today. 


Here's how one big 
radio manvfacturer did it. 


SS. WHITE yyy stRIAL sn, 


THE S. S. WHITE DENTAL MFG. CO. 
DEPT. C, 10 EAST 40th ST., NEW YORK 16, N. Yio 
FLEXIBLE SHAFTS © FLEXIBLE SHAFT TOOLS > AIRCRAFT ACCESSORIES 
SMALL CUTTING AND GRINDING TOOLS > SPECIAL FORMULA RUBBERS 
PAOLDED RESISTORS + PLASTIC SPECIALTIES © CONTRACT PLASTICS MOLDING 


One of Aemericas AAAA Industrial Enterprises 


MINING, METALLURGY . . 
(Continued from Page 8) 


steel is at a very high temperature. | 
it were possible to determine the Aus 
tenite grain size of steel before purchas 
this would be a fool-proof method o 
buying the proper type. It is believe 
that the presence of copper inhibit: 
somewhat, the grain growth. 

Much of the research done by th 
department is done by graduate stu 
dents. In addition to contributing to th 
knowledge in the field of metallurgy 
these men gain valuable experience. Be 
cause the field of metallurgy is rela 
tively unexplored, the contributions o 
any one man could revolutionize the en 
tire steel industry and this the entir 
industrial economy of the country. Al 
though the study of metals is one of th 
oldest phases of engineering, because o 
constant discoveries and the many nev 
paths that each discovery brings forth 
this field represents one of the best op 
portunities for the engineer who wishe 
to explore the unknown. A former Uni 
versity of Illinois instructor got his star 
by investigating processes for the selec 
tive floatation of zinc and lead. He noy 
heads a company that is engaged in tha 
work. 


The method of teaching students ii 
the department of metallurgy differ 
from that in the other departments du 
to the fact that metallurgy is a constant 
ly changing science, there are fewer stu 
dents in this work, and there are no 
many textbooks covering metallurgy 
The student must get much of his in 
formation from periodicals and bulle 
tins. Because of the great number o 
variables in any metallurgical proces 
and the fact that the field is to a grea 
extent unexplored, mathematical treat 
ment is extremely difficult. In additioi 
a knowledge of chemistry is one of th 
important basic parts of the field o 
metallurgy. 


Graduates of the department usuall 
work for the large companies in th 
metals industry. They can work i 
research, or they may be in charge o 
foundry. In general, the field of metal 
lurgy is one of the few pioneering field 
left in engineering. They may work fo 
a company that is a large consumer 0 
metallic products, such as the automo 
bile industry. While working for a con 
sumer industry they may _ investigat 
defects or failures in metallic parts. 


A Golden Opportunity—M ining 


Public consensus of opinion seems t 
be that all prospective students of min 
ing engineering will fare best by going 
to such schools as Missouri School o 
Mines, or Colorado School of Mines 
and therefore, many young men inter 
ested in this field head there either di 


(Continued on Page 36) 
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H EATING A PIECE OF METAL. 

BY OPEN FLAME, BLOW-TORCH 
OR FURNACE IS RELATIVELY SLOW— 
APT TO LEAVE SCALE... ITS HARD To 
HEAT ONE SPECIFIC AREA WITHOUT HEATING THE WHOLE PIECE, 


Saga om 


Pe eae MEN REALIZED HEAT-TREATING OPERATIONS 
SUCH AS FORGING, PRECISION BRAZING AND SURFACE 
HARDENING COULD BE STEPPED WAY UP IF A FASTER 
METHOD OF HEATING COULD BE FOUND... ONE WHICH 
WOULD CONCENTRATE THE HEAT AT PRE-SELECTED AREAS! 


OY Hear BY INDUCTION seEmeD 
LIKE THE ANSWER. SCIENCE HAD ALREADY 
DISCOVERED THAT METALS HEAT RAPIDLY 
WHEN INTRODUCED INTO A HIGH FREQUENCY, 
HIGH DENSITY MAGNETIC FIELD! 


ALLIS-CHALMERS SCIENTISTS— 


ES MAZING PRODUCTION TOOL RECTIFIES ORDINARY 60- 
~~ CYCLE CURRENT THEN STEPS IT UP TO 450,000 CYCLES. 
A MAGNETIC FIELD OF HIGH DENSITY IS SET UP IN WORK 
COIL AND WHEN METAL IS INTRODUCED INTO THIS FIELD, 
PASSAGE OF CURRENT CAUSES POWER LOSSES WHICH PRO- 
DUCE HEAT WITHIN THE METAL WITH INCREDIBLE SWIFTNESS. 


[My 


SIMPLE AS 


ie era Pandoa Wari CON... Bie BENEFITS: COMPLETE, SELECTIVE CONTROL 
all OF HEAT PENETRATION... EXACT UNIFORMITY... 
PUSH BUTTON & GREATLY INCREASED PRODUCTION! 


METAL IS HOT IN SPLIT SECONDS 
ALLIS-CHALMERS MANUFACTURING CO, 


Pei eie lesrer is ONE More EXAMPLE OF HOW 
ALLIS-CHALMERS RESEARCH AND EXPERIENCE GO TO WORK 
FINDING BETTER, FASTER, MORE EFFICIENT WAYS OF HANDLING 
PRODUCTION PROBLEMS —ANOTHER GOOD REASON WHY A-C EQUIP- 
MENT (S IN DEMAND IN EVERY MAJOR INDUSTRY... 


ALLIS © CHALMERS 


ONE OF THE B&G 3 1N ELECTRIC POWER EQUIPMENT 
BIGGEST OF Atl (N RANGE OF INOUSTRIAL PRODUCTS 
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MINING, METALLURGY .. . 
(Continued from Page 34) 


rectly or immediately following a_pri- 
mary year at their state university. It 
is not realized by many people that first- 
rate training under the best teaching 
staff available is offered in all courses 
of study right here at the University 
of Illinois. Many U. of I. graduates of 
the past have achieved top rank in the 
mining engineering world. All too often 
a man goes to a school of mines and 
acquires a trade education, whereas he 
could profit most by attending such a 
school as the U. of I. and obtain a 
liberal research or administrative educa- 
tion. Mining companies are now in great 
need of graduate engineers with just 
this background. 

Judging from the employment-de- 
mand figures, described in the T’echno- 
graph last month, a student in the engi- 
neering college would do well to in- 
vestigate the opportunities offered in 
mining or metallurgy—greater employ- 
ment demand, less competition, rapid 
advancement to higher than average sal- 
aries for engineers in general, unlimited 
opportunity for research and develop- 
ment, and work in a vital industry 
which is becoming more and more a key 
to our national economy. 


Let us glance at some of the many 


positions available for which the basic 
work is covered in the mining depart- 
ment. The industry resolves itself prin- 
cipally into two divisions, metal mining 
and coal mining. In the first division, 
there is a dire need for engineering and 
development in prospecting methods for 
the location of deep-seated deposits of 
copper, manganese, and other metals 
whose reserve supply have become cri- 
tically small. Also both types of indus- 


Night photo of a 50-foot oil well 
blast produced by a _ shaped 
charge of explosive 


try have felt the acute need for moj 
trained technical men, because indu 
trial leaders realize that a college gra! 
uate is a more valuable addition to th¢ 
technical staff than an untrained work 
from the ranks. So many demands we) 
made of the mining department last ye 
that several positions open for mini: 
engineers at very good starting salari 
had to be referred to other departmer 
in the school of engineering to be fille 
For the student interested in researc 
this is the fulfillment of his life aml 
tion: the fields of development in e 
plosives, ventilation, extraction method 
and possible future underground livir 
in this atomic age are but a few | 
the subjects no more than touched | 
research. 
Well versed and well known men _ 
the fields of mathematics, chemistr 
metallurgy, and mining are here awai 
ing your signal to share the wealth | 
basic knowledge prerequisite to your f 
ture success. Such men as Professor I 
L. Walker, already mentioned, at 
Professor William R. Chedsey are 1 
ternationally known for their work | 
the fields of metallurgy and mining. | 
choosing mining or metallurgical eng 
neering as your profession, there are fe 
better places in the world to acquire tl 
education upon which to build your f 
ture than the University of Illinois. 


Engineers! 


b2/ EAST GREER 


BRING YOUR BOOK AND SUPPLY PROBLEMS 


TO FOLLETT’S 


A Campus Tradition 


AROUND THE CORNER ON GREEN STREET 


PHONE 8134 
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Plastics where plastics belong— 


using insulating and printing qualities 


QO” TYPE of plastics, Synthane, has a combination of mechanical, 
chemical, and electrical properties that fit it for a host of useful 


applications. It is corrosion and moisture resistant, dense, structurally 
strong, and may be easily worked. An excellent electrical insulator, 
Synthane is extremely light (about 12 the weight of aluminum). 

A good example of the use of laminated plastics is this timing device 
which uses Synthane for the cams in the timer. Heart of an automatic 
system, the Cam Timer is designed to control the flow of exhaust 
gases to a stack. 

Aside from its outstanding insulating qualities, letters, numerals, 
and symbols may be easily and clearly printed on Synthane by our 
Synthographic process. Synthane Corporation, Oaks, Pennsylvania. 


ees TL ANE 


SYNTHANE TECHNICAL PLASTICS » DESIGN © MATERIALS © FABRICATION © SHEETS © RODS © TUBES © FABRICATED PARTS © MOLDED-MACERATED © MOLDED-LA 
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Here’s the Hardest Material 
Made by Man 


it’s NORBIDE”™. ee 
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ABRASIVES 
REFRACTORIES — 
LABELING MACHINES 


GRINDING WHEELS 
POROUS MEDIUMS — 
(BEHR-MANNING DIVISION: COATED ABRASIVES AND SHARPENING STONES) 


A Norton development that’s 
mighty useful to industry 


A product of Norton research, its unique characteristics 


make it very helpful in three entirely different ways 
—as an abrasive for lapping superhard materials —in 
molded form where extreme resistance to wear is de- 
sired —or for metallurgical use as an alloying agent. 


Norbide is the trade-mark for Norton Boron Carbide, a 
material produced by fusing two commonplace materials, 
boric acid and petroleum coke, in the electric furnace at 
terrific temperatures. It is harder than any material ex- 
cept the diamond. 


Not only is Norbide* extremely useful as an abrasive but 
because it is self-bonding under high pressure at high 
temperatures, it can be molded into a variety of products 
that are finding wide application for their exceptional 
resistance to wear and other unique properties. 


The fascinating story of Norbide products and their many 


interesting applications is described in catalog 378-CP. 
Every engineering student will want a copy. Write today 
—no obligation. 


NORTON COMPANY, WORCESTER 6, MASS. 
Behr-Manning, Troy, N. Y. is a Norton Division 


*Registered trade-mark for Norton Boron Carbide 


LAPPING ; MACHINES 


GRINDING AND 


NON-SLIP FLOORS — NORBIDE PRODUCTS 


ILLINI IN ACTION... 
(Continued from Page 18) 


abrasive engineer for the Bay State 
Abrasive company of Westboro, Mass 
He will serve Chicago and the midwest 
After graduation he went with the 
Phoenix Glass company, then became 
assistant ceramic engineer in the clay 
and silicate division of the National 
Bureau of Standards in Washington. 
Most recently he has been connected 
with the sale and manufacture of 
foundry snagging wheels. 


At a recent family night party at 
Western Electric’s Hawthorne plant 
LOUIS A. STAFF ’42, a W.E. en- 
gineer, received the Distinguished Sery- 
ice Cross for his heroism in_ battle 
against the Germans. 


Mr. Staff’s heroism was exhibited be- 
tween April 7 and 9, 1945, while sery- 
ing as a forward observer for a platoon 
of chemical mortars. When his party 
was pinned down by heavy enemy fire, 
Staff, a lieutenant, waited until dark, 
and then evacuated his men to a nearby 
wood where he evaded enemy patrols 
all night. The following morning, he 
re-established radio contact with the 
supporting artillery and at great per- 
sonal risk, adjusted artillery fire on 
vital enemy emplacements. He then 
brought his men back through enemy 
lines, capturing numerous prisoners on 
the way. 


JEROME E. MACHAMER 722: 
assistant general superintendent of the 
Hibbing-Chisholm (Minnesota) district 
of the Oliver Iron Mining company, 
has been elected a vice president in the 
firm. He joined the Oliver organization 
soon after graduation, working first as 
a mining engineer in the Canisteo dis- 
trict. In 1930, he was transferred to 
the Virginia district. He was made gen: 
eral crusher plant foreman at the Vir- 
ginia-Eveleth crushing plant in 1934, 
was promoted to assistant superintendent 
of the Hibbing-Chisholm district in 
1942, became superintendent of the 
Hartley-Frazer mine in 1943, and in 
September, 1946, was appointed assist: 
ant general superintendent of the Hib- 
bing-Chisholm area. A native of Chi- 
cago, Machamer attended Oberlin col: 
lege from 1912 to 1914. After serving 
in the Air corps during World War I 
he entered the U. of I. to study mining 
engineering. 


THOMAS A. MURRELL 733 
Washington, D. C., an expert consult: 
ant in the field of radar for the Wai 
department, has been named an assistan’ 
professor of electrical engineering in thé 
University of Illinois. : 

Born in Lebanon, Kentucky, he at’ 
tended the University of Louisville 
graduating in electrical engineering 1 

(Continued on Page 40) 


THE TECHNOGRAPE 


QUESTION: 


What do these things have in common? 


2 


A children’s playground ge private pleasure plane... 


...a battery of coke ovens re 


3 


MUSe. base: 


~< sins 


well in the ocean.... anda deadly insecticide? 


An oil 


ANSWER: 


They’ve all been made more efficient by the 
engineering or chemical skill of Koppers 


| HERE’S HOW: 1. Koppers durable Tarmac surfacing for play- 
| grounds, roads, airports. 2. Koppers Aeromatic, variable-pitch 
propellers. 3. Koppers American Hammered Piston Rings. 
4. Koppers-designed and Koppers-built coke plants. 5. Koppers 
pressure-treated timber for underwater structures that must resist 
marine-borers, 6. Koppers chemicals from coal for use in insecti- 
cides. All these, and many more, are Koppers products. All bear the 
| Koppers trade-mark...the symbol of a many-sided service. Wherever 
| you see it, it means top quality. Koppers Co., Inc, Pittsburgh 19, Pa. 
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ILLIN] IN ACTION... 
(Continued from Page 38) 


1936, and the University of Wisconsin, 
where he received the doctorate degree 
in physics in 1941. Before going to 
Wisconsin he had spent a year as en- 
gineer with the Louisville Gas and Elec- 
tric company. He taught as an under- 
graduate assistant at Louisville and as a 
graduate assistant at Wisconsin. 

In 1941, he became a member of 
the radiation laboratory at Massachu- 
setts Institute of Technology, aiding the 
development of radar systems, and being 
project engineer for the production of 
airborne radar. In 1944, he became an 
expert consultant in the office of the 
secretary, being sent with special groups 
to England and to the Philippines. 

At MIT, he was a member of a radar 
development group headed by Profes- 
sor LOUIS N. RIDENOUR, now 
dean of the Graduate school at the Uni- 
versity of Illinois. 


Professor JULIAN R. FELLOWS, 
M.S. ’?34, and JOHN C. MILES, M.S. 
40, both of the mechanical engineering 
staff, have invented the Illini down-draft 
furnace, which burns coal smokelessly. 
The U. of I. Foundation holds furnace 
patent. A model is being manufactured 
by the Lennox Furnace company and 


will be ready for general sale before 
next year. 

The first draft of ‘““A History of the 
College of Engineering of the Univer- 
sity of Illinois, 1868-1945,” by IRA O. 
BAKER 774 ‘and EVERETT “E. 
KING of the civil engineering depart- 
ment is ready for revision. The late 
Professor Baker was one of the college’s 
best known men and was in the field 
of civil engineering. Professor Emeritus 
King retired two years ago and has 
done a great deal of work on the book 
since then. Professor Baker carried for- 
ward to 1920. Not a great many copies 
will be printed, since the main purpose, 
as Mr. King describes it, will be to have 
a college reference book for engineer- 
ing faculty men. A limited number of 
copies will be available for alumni and 
others. 


More than 40 new faculty members 
have been appointed to the College of 
Engineering, including one of the sci- 
entists who helped establish radar con- 
tact with the moon. He is HAROLD 
D. WEBB who will be an assistant 
professor of electrical engineering. A 
new professor in theoretical and applied 
mechanics is NELS O. MIKLESTAD, 
who, during the war, served as consult- 
ant for the California Institute of Tech- 
nology on research problems in dynamics, 


vibration and stress analysis. ALFRED 


M. FREUDENTHAL of the Unive 
sity of Haifa, Palestine, will be vis 
ing professor of T. and A. M. f 
1947-48 and will devote part of 
time to research projects on the fatig 
of metals. 


This year DR. RAY L. SWEIGER 
*20 took over his new work as dean 
the Division of Graduate Studies 
Georgia School of Technology, Atlant 
He has been on the staff there sin 
1929, serving as professor of mechanic 
engineering, director of engineering, s¢ 
ence and management, war traini 
and co-director of the Institute of C 
izenship. He did special work for t 
Navy on its turbine design and f 
Pratt & Whitney and United Aircra 


during the war. 


When CURT TALBOT 736 went 
General Electric right after graduatio 
he kept on studying electrical enginee 
ing, this time in the company’s gene 
and commercial courses. Between hou 
of work and study he went out to t 
Schenectady airport to practic flyi 
piling up 500 hours and getting his cot 
mercial license. By studying in bo 
these fields, Curt was, unknowing 
giving himself the best possible prepar 
tion for his present job—that of ma 
ager of the new General Electric Flig 
Test laboratory. 


CHREIBER’S BOOK STORE 


LIDE RULES 
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ARD TO FIND ITEMS 


H 


40 


E 


711 South Wright 


Champaign 


Rae SUPPLIES 
| aera SUPPLIES 
ie 
Be 
RASERS 


jee 
See ITEMS 


THE TECHNOGRAP! 


